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1 Ilesin ocBOeHMS TUCHMILINHBI (MOTYJIAA)

Lensro  ocBoeHMs — gucuMIninebl  "Penelimags — 3ammTa M aBTOMAaTH3alMs
ANIEKTPOIHEPTETUUECKUX cucTeM'" sSBISIeTCS (HOPMHUPOBAHUE Y CTYIAEHTOB MPO(ECCHOHATHHBIX
3HaHUH B 00J1aCTH TEOPHH M NMPAKTHKH YCTPOICTB peneiiHON 3amuThl 1 aBToMaTu3amu (P3uA)
ANIEKTPOIHEPIETUUYECKUX CHUCTEM, a TaKKe HAaBBIKOB pacyeTa YCTaBOK TOKOBBIX 3alIUT H
YCTPOUCTB aBTOMATHKHU AJIEMEHTOB 3JIEKTPOIHEPTETHUECKON CUCTEMBI U MPOEKTUPOBAHUS CXEM
peaeitHOM 3aIUTH 1 aBTOMATHKH.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmsl

Jucuunnuua PenediHas 3ammTa U aBTOMATHU3aUUs AJIEKTPOIHEPrE€TUYECKUX CHUCTEM
BXOJIUT B YaCTh y4€OHOro IUIaHa (POPMHUPYEMYIO YUaCTHHKaMH 00pa30BaTENIbHBIX OTHOLICHUH
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(hOpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

TeopeTnueckre OCHOBBI IEKTPOTEXHUKH

DNEeKTPOIHEPTreTHUECKUE CUCTEMBI U CETH

DIEeKTpUYECKHE anmnapaTsl

CobcTBeHHbIE HYXK/Ibl U BTOPUYHAsI KOMMYTaIUs 3JIEKTPUUECKUX CTAaHIUI U MOACTaHLIUN

3HaHus (YMEHUS, BJIQJICHUs ), TIOJTYYECHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUINHBI OyIyT
HGO6XOHI/IMBI JJIA 1/13yqu1/15{ )II/ICHI/IHJ'II/IH/ HpaKTI/IKI

[ToaroroBka k cjraue u caada rocy1apCTBEHHOTO dK3aMeHa

[ToaroroBka k mporeype 3aiiuThl ¥ 3alI1Ta BRITYCKHON KBaTU()UKAITMOHHON PabOTHI

HanexHoCTh cucTeM 35IeKTpOoCHa0KEHUS

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS
AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJIbTaThl 00yUeHUus
B pesynbTare ocBoeHust AUCUMIUIMHBI (MOayins) «PeneifHas 3amuTa U aBTOMaTHU3AIMS
AIIEKTPOIHEPIeTUYECKUX  CHCTeM»  oOydarolmuiics JODKeH  oOnajgaTh  CleIyIOMIMMHU
KOMITETEHIIUSIMU:
Kon unaukartopa WuaukaTop 10CTHKEHUS KOMITETEHITNH

IIK-3 CnocoGeH mnpuHUMATh y4yacTH€ B IPOEKTUPOBAHUHM OOBEKTOB HNPOPEeCcCHOHATBHON
NEATeNbHOCTY B COOTBETCTBMM C TEXHHUYECKUM 3aJaHHEM U HOPMAaTHBHO-TEXHUYECKOM
JOKyMEHTAIel, coOMoas pa3indyHble TEXHUUECKUe, SHEprodpGeKTUBHbIE U HKOJOIMUECKUE
TpeOOBaHMA M MPOBOJUTH OOOCHOBAHHME MPOEKTHBIX pELICHUH, a TaKke O0o(opMIATh
TEeXHUYECKYIO JOKYMEHTAIMIO Ha Pa3IMYHbIX CTAAMIX Pa3pa00TKU MPOEKTa

I1K-3.3 Bribupaer 060pynoBaHue /15 OTAEIbHBIX Pa3IesIOB IPOEKTA HA pa3IMUHBIX
CTagusIX IPOEKTUPOBAHUS  CUCTEMbI  JJIEKTPOCHAOXKEHUS OOBEKTOB
KaIUTAJIbHOI'O CTPOUTENLCTBA

I1K-3.2 BriOupaer onTUManbHBIE TEXHUYECKHE PCEIICHHUS I pa3paboTKu
OTIENBHBIX PAa3/IelloB HAa Ppa3IMYHBIX CTaJUAX MPOEKTa CHUCTEMBI
JIEKTPOCHA0KEHUS 00bEKTa KalTUTAIbHOTO CTPOUTEILCTBA

[1K-3.1 PazpabGaTtbiBaeTr u odopmisieT KOMIUIEKTHI MPOEKTHOH u  paboueit
JOKYMEHTAIIMM IPOCTBHIX Y3JI0B CHCTEMBI 3JEKTPOCHAOXKEeHHS OOBEKTOB
KaIUTAJIbHOI'O CTPOUTENBCTBA

IIK-5 CnocobeH olleHMBAaTh HOpPMANbHBIE, YTSIKEICHHBIE M IMOCIEaBAPUMHBIE DPEXHUMBI U
JIMKBUAMPOBATH aBAPHIMHBIE PEXKUMBI paOOTHl 00BEKTOB PO PEeCcCHOHATBHOM AeITEIbHOCTH
I1K-5.3 CocraBnser cxeMbl 3aMelIeHUss Ha O0OCIyXHBaeMOM 0OOpYyJOBaHHUH,
paccuMThIBAaeT  MapaMeTpbl  peXUMa  KOPOTKOTO  3aMbIKaHMA  Ha
obopynoBanuun PY u JIDII, paccuuteiBaeT M BBIOMpAaeT YCTaBKU H
XapaKTEPUCTUKHU ycTpouicT P3A

[1K-5.2 [IpoBoaAUT MpohMIAKTHYECKHE UCTIBITAHHS M OCYILIECTBIISCT aHATIHN3




(YHKIMOHUPOBAHUS YCTPOUCTB PEIICHHOM 3l ThI U ABTOMATHKH

[IK-5.1

Opranu3oBbIBacT MIPOBEJICHUE aBapUIHO-BOCCTAHOBUTEIBHBIX
PEMOHTHBIX pabOT Ha 000PYI0BAHHUH O ICTAHIIHIA

n




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OOmiast TpyI0EMKOCTh AUCHUILUIMHBI COCTaBIIsIeT S5 3aueTHbIX enunun 180 akan. dacos, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 18,4 akaj. 4acos:
—aynuTopHas — 14 akaj. 4acos;

— BHeaynuTopHas — 4,4 akaj. 4acoB

— camocTosTenbHas padbota — 152,9 akaz. yacos;
— IMOATOTOBKA K dK3aMeHy — 8,7 akaj. gaca

dopma aTTecTaluy - KypcOBOU MPOEKT, IK3aMEH

AynuropHast I =
KOHTaKTHas paboTta E E dopma TeKyILEro
=
Paszen/ Tema 2 (B akan. yacax) E > Bun 3 KOHTpPOJIS Ko
> 3 © | caMOCTOSTENBHOM | ycreBaeMOCTH U
JIACIUTUTAHBI A E = . | koMnereHnuK
o & paboThI MPOMEKYTOTHON
na6. | mpakr. | £ .8 ATTCCTALIIH
Jlex. 5 c 0
3aH. | 3aH. | QO &
1. Brenenue
CamocrosTenbHOe
U3y4YCHHE YYEOHOM
- JIUTEPaTyphbl
1.1 Hasnauenue penelHO ’
p 0,5 1 KOHCITEKTa Komncrexr I1K-5.3
3aLIUTHl 1 aBTOMaTHKU N
JIEKLHIA;
KOHCIIEKTHUPOBaHU
e
1.2 IoBpexaenust u CamocTosiTensHOe
HEHOpPMaJbHbIE PEKUMBI u3ydeHne yaeOHoi
pabothl JIUTEPATYPHI,
AJIEKTPOIHEPTETUUECKUX 5105 2 KOHCITIEKTa [K-5.3
.. Koncmekr
CHCTEM. COOTHOILIEHHS TOKOB JIEKLIUIA;
pu TpaHc(h OpMATOPHBIX KOHCIIEKTHPOBaHU
CBSI35IX B CE€TH e
CamocrosTenpHOe
U3y4CHUE YUCOHOM
1.3 OcHoBHble TpeOoBaHUS, JIUTEPATYPHI,
MIPEIbSBISICMbIC K peleiHON 0,5 2 KOHCITCKTa Koncmekr [K-5.3
3aIuTe JIEKIINH;
KOHCIIEKTHPOBaHU
e
HWroro no pasaeny 15 5
2. DJIeMEeHThI YCTPOKCTB
peleiiHOM 3a1UThl U aBTOMATUKU
CamocrosiTenpHOe
2.1 W3mepurenbHbIC o
U3yUYCHUE YUCOHOM
TpaHchopMaTopbl TOKa:
MOTPEITHOCTH,  BEIOOp | JUTCPATYPBI,
? 5105 2 KOHCITEKTa Koncmekr IIK-3.3
poBepKa TUTSt cXeM N
N JIEKIIHIA;
peNeHON 3aIUThl, CXEMBI
KOHCIIEKTHPOBaHU
COETMHEHHUS o




2.2 TIlpuHumn  jgeiicTBus,
MOTPETHOCTH M CXEMBI

CamocrosTensHoe
U3ydeHHe yaeOHOH

COCIMHEHHS 00MOTOK JMTEPATYPLL,
0,5 2 KOHCIIEKTa I1K-3.3
M3MEPHUTENBHBIX ., Koncmekr
JICKIIHIA;
TpaHncdopmMaTopos
KOHCIIEKTHPOBaHU
HaNPSDKCHUSI o
CamocTosTenbHOe
U3y4eHue y4eOHOM
2.3  Kiaccupukamms v yd
4 JUTEPATYPHI, Koncnekr IK-3.3
mapameTpsl perne
KOHCIIEKTHPOBaHU
e
HUroro no pazgeny 1 8
3. TokoBBIE 3aIIUATHI
CamocTosTenbHOe
U3ydeHue y4eOHOM
3.1 MakcumanbHasi TOKOBast ye i
JIUTEPATYpHI,
3amura. Beibop mapamerpoB
P - KOHCIIEKTa 3amura
P ’ 0,5 4 JIEKIINH; nabopaTopHOH IK-5.3
YYBCTBHTEIILHOCTD,
MO/ITOTOBKA K paboThI
CENICKTUBHOCT,
€3epPBUPOBAHNUE, CXEMBI JaTe
PE3CPBHP ’ nabopaTopHOH
paboThI
CamocrosTenbHOe
3.2 TokoBas OTCeuKa. U3y4YCHHE YYeOHOM
OTceuka Ha JIMHHAX C JIUTEPaTypsbl,
JIBYXCTOPDOHHHM  ITHUTAHHEM. 0,5 4 KOHCITEKTa Koncmekr [K-5.3
Orceyka € BBIIEPKKOU JIeKIui;
BPEMEHHU. KOHCIIEKTHUPOBaHU
5 €
3.3 TokoBbIe HampaBJCHHBIC CamocrosTensHOe
3alIUTHL: pesie HalpaBiIeHUs u3ydeHne yaeOHoi
MOIIIHOCTH, TIPUHLAI JIUTEPaTypsbl,
JCUCTBUSI 3aIUTBI U BBIOOD 0,5 4 KOHCITEKTA [1K-5.3
N Koncnekr
TOKa cpabaTbIBaHUsL, MEPTBast JIEKLIUIA;
30Ha, 30Ha  KacKaJHOTO KOHCIIEKTHPOBaHU
JEeUCTBUS e
N CamocrosTenpHOoe
3.4 3ammuTa OT 3aMBIKAaHHH o
U3y4YCHUE YUCOHOM
Ha 3eMJII0 U OAHO(A3HBIX
JUTEPaTypPHL, 3ammra
KOPOTKHX 3aMBIKaHHSL. .
4 MOJIrOTOBKA K nabopaTopHOM [K-5.3
CriocoObl  MONy4eHHsT TOKa
. 3almre paboThl
HYJEBOH .
nabopaTopHOM
MIOCJIEI0BATETBHOCTH
paboThI
HUroro no pazmeny 1,5 16
4. JuddepeHupanpHas 3amura
JIMHUN
CamocrosiTenpHOe
41 ITpononbHast o
muddepeHIanbHas 3amuTa; M3yHeHue yueGHOl
P o 15 4 JIUTEPATYPHI, Koncmekr IK-5.3
NPUHLOUN ~ JEHCTBHS,  TOK
KOHCIIEKTHPOBaHU

HebamaHca, CXeMBI

(¢




4.2 Tlomepeuynast TOKOBas H
HalpaBJIeHHas

CamocrosTensHoe
U3ydeHHe yaeOHOH

4 JIUTEPATYPBI, Koncnekr IK-5.3
i depeHIanbHas  3anuTa
9 KOHCIIEKTHPOBaHU
JIUHUHA
e
Hroro 1o pasneny 8
5. JluctaHIIMOHHAS 3aluTa JTUHUH
CamocrosTensHoe
5.1 TIlpunmun peicTBus u U3y4eHue y4eOHOi
00ecreyeHue CENeKTUBHOCTH 4 JIUTEPaTyphbl, Koncnekr I1K-5.3
JIMCTAHIIMOHHOM 3aIUThI KOHCIIEKTHPOBaHU
e
CamocTosTenpHoe
5.2 XapaKTepUCTHKU u3ydyeHue yueOHoi
cpabaTbIBaHUS pene 4 JIUTEPaTyphbl, Koncnekr IK-5.3
COTPOTHUBIICHUSI KOHCIIEKTHPOBaHU
e
Hroro 1o pasneny 8
6. BbicokouacTOTHast  3alIuTa
JINHUI
CamocTosTenbpHOe
U3y4eHHE Y4eOHOM
6.1 HanpagieHHas 3ammura ¢ i i
o 4 JIUTEpaTyphl, Kouncnekr IK-5.3
BY-6510kpOBKOiA
KOHCIIEKTHUPOBaHU
e
CamocrosTenbHOe
6.2 OunbTpoBas U3y4YCHUE YYeOHOM
HamnpaBjCHHAs  3allluTa C 4 JIUTEPATYPHI, Koncmekr [K-5.3
BY-6510k1pOBKOiA KOHCIIEKTHPOBaHU
e
CamocrosiTenpHOe
6.3 U3yUYCHUE YYCOHOM
Huddepennpanbro-haznas 4 JIUTEPATYPHI, Koncmekr [K-5.3
BBICOKOYACTOTHAS 3allUTa KOHCIIEKTHUPOBaHU
e
Wroro no pazaeny 12
7. 3amura CHJIOBBIX
TpanchopMaTopoB
CamocrosTenpHoe
n3ydeHne yaeOHoi
7.1 ToBpexaenust u ye i
JUTEPaTypPHL, 3ammra
HEHOpPMaJbHbIE PEKUMBI .
0,5 1 IMOArOTOBKA K nabopaTopHOU [1K-5.3
pabotsl CHJIOBBIX
3aIUTe paboThl
TpanchopMaTopoB .
nabopaTopHOM
paboThI
CamocrosiTenpHOe
7.2 HuddepenipanpHas U3yUYCHUE YUCOHOM
3ammTa  TpaHcdopmaropa: JIUTEPaTypBI, 3ammra
TOK  HebasmaHca,  BBIOOD 0,5 4 MOZITOTOBKA K nabopaTopHOM IK-5.3
IapaMeTpoB CpadaTHIBAHM, 3aLUTe paboTs
CXEMBI nabopaTopHOit

paboThI




7.3 3ammra OT BHEIIHHUX

CamocrosTensHoe
U3ydeHHe yaeOHOH

o 1 JIUTEPATYPBI, Koncnekr IK-5.3
KOPOTKHX 3aMbIKaHHI
KOHCIICKTHPOBAHH
e
CamocrosTensHoe
u3ydyeHue yueOHoi
7.4 3amuTa OT Neperpy3ku 1 JIUTEPATYPBI, Koncnekr IK-5.3
KOHCIICKTHPOBAHH
e
CamocrosTensHoe
u3ydyeHue yueOHoi
7.5 Ta3oBas 3amura 0,5 JUTEPATYPHI, Koncnekr IK-5.3
KOHCIICKTHPOBAHH
e
Uroro no pazneny 7,5
8. 3ammTa 3mIeKTpoaBHTaTENICH
8.1 INoBpexxaeHus u CamocrosTenbHOe
HEHOPMAJIbHBIC PEKUMEI U3ydYcHHE yaeOHON
paboThl BIEKTPOABUTATENEH. 0,5 JIUTEpaTypsbl, Koncnekr IK-5.3
TpeboBanuss K  3aIuTe KOHCIICKTHPOBAaHH
JIBATATENCH €
8.2 3amuTa
JIEKTPOABUTATENEH CamocrosTenbHOe
HanpsbkeHueM Bbime 1 xB: U3y4YCHHE YYeOHOM
or Mmexaydpasneix K3, or 1 JIUTEPATYPHI, Koncnekr [K-5.3
3aMbIKaHMs ONHOM (ha3bl Ha KOHCIIEKTUPOBaHU
3eMJII0, OT IEeperpy3ku H e
TIOHKEHUSI HAITPSHKECHHSI
CamocrosTenbHOe
8.3 3auThl U3y4YCHUE YYCOHOM
AJIEKTPO/IBUTATENCH 1 JIUTEPATYPHI, Koncmekr [K-5.3
HanpspkenueM 10 1 kB KOHCIIEKTHPOBaHU
e
Wroro no pazaeny 2,5
9. 3amura cCOOPHBIX MIUH
CamocrosTenpHoe
U3y4YCHUE YUCOHOM
9.1 nbdepeHIranbHas
Audep 3 JIUTEPATYPHI; Koncmekr [K-5.3
3alIyTa IIHH
KOHCIIEKTHPOBaHU
e
Wroro no pasaeny 3
10. 3amura resepaTopoB
CamocrosiTenpHOe
10.1 ToBpexaenust u o
U3yUYCHUE YUCOHOM
HEHOpMaJbHbIE PEKUMBI
0,9 JIUTEPATYPHI, Koncmekr IK-5.3
paboThl TeHEpaTOpOB.
KOHCIIEKTHPOBaHU
TpeboBaHus K UX 3alIUTE o
10.2 3amuThl 0OMOTKH
cTaTtopa: OT MexayhazHBIX CamocrosiTenbHOe
K3, or 3amblkaHuil Mexmy n3ydeHne yaeOHoi
BUTKAMH OINHOH (as3bl, OT 2 JIUTEPaTypHI, Koncmekr IK-5.3
3aMBIKaHHsI Ha KOPITYC, OT KOHCIIEKTHPOBaHU
Meperpy3Ku TPH BHEUTHUX e

K3




10.3 3ammura potopa: OT

CamocrosTensHoe
U3ydeHHe yaeOHOH

3aMBIKaHHs Ha KOpIyC BO
N iy 1 JIUTEPATYPBI, Koncnekr IK-5.3
BTOpOI TOUKE, oT
KOHCIIEKTHPOBaHU
neperpy3Ku o
HUroro no pazueny 3,9
11. 3ammra 3JEKTPOYCTAHOBOK
HU3KOT0 HATIPSDKCHUS
CamocrosTensHoe
111 3amura o
u3ydyeHue yueOHoi
JNIEKTPOYCTAHOBOK ~ HU3KOTO
1 JIUTEPATYPBI, Koncnekr I1K-5.3
HANPSDKCHUSI
KOHCIIEKTHPOBaHU
MIPEIOXPAHUTEISIMU o
5
11.2 3amura
CamocTosTenpHoe
JNIEKTPOYCTAHOBOK  HU3KOTO -
u3ydyeHue yueOHoi
HaTNPSDKCHUSI
1 JIUTEPATYPBI, Koncnekr IK-5.3
aBTOMATHYCCKHUMHU
KOHCIIEKTHPOBaHU
BO3IyIIHBIMH .
BBIKITIOUATEISIMH
Hroro 1o pasneny 2
12. ABTOMaTHKA
JJIEKTPOIHEPT ETHIECKUX CHCTEM
CamocTosTenbpHOe
u3ydyeHue yueOHoi
JIUTEPATypBbI,
12.1 ABTOMaTHYECKOE KOHCIIEKTa 3ammra
ITOBTOPHOE BKITIOYCHHE 0,5 1 JIEKIINH; nabopaTopHOH [K-5.3
(AIIB) MOZArOTOBKA K paboThI
3aIuTe
nabopaTopHOit
paboThI
CamocrosiTenpHOe
U3y4YCHUE YYCOHOM
5 JIUTEPATYPBI,
12.2 ABTOMAaTHYECKOE KOHCIIEKTa 3ammra
BKIIFOUCHHUE pe3epBHOTO 0,5 1 JICKIIUH; nabopaTopHOH [K-5.3
nutanus (ABP) MOZIrOTOBKA K paboThI
3aIuTe
nabopaTopHOUH
paboThI
12.3 ABTOMaTHYECKas CamocrosiTenpHOE
yacroTHas pasrpyska (AUP) U3y4YCHUE YUCOHOM
u Y4acTOTHOE 2 JIUTEPATYPHI, Koncmekr [K-5.3
ABTOMaTHYECKOE ITOBTOPHOE KOHCIIEKTHPOBaHU
BkmoueHue (YATIB) e
HWroro no pasaeny 1 4
13. BelmomHeHne #  3ammra
KYpPCOBOT'O ITPOEKTa
CamocrosiTenpHOe
U3yUYCHUE YUCOHOM
JIUTEPATyPHI
131 Br160op obbema PaTypeL,
eNeitHoM 3aIIHUTEI 31 CHPABORHOM M| 1oy om0t pOEKT
p o 5 2 HOPMAaTUBHOMN M D ’ IK-3.3
aBTOMATHUKHA B COOTBETCTBHU HTEPATVDLL: Paznen Nel
¢ TpeGoBanusmu [TV Patypol;
BBITIOTHEHNE
KYpPCOBOT'O

HPOEKTa




13.2 Pacuer TokoB K3

CamocrosTenbHOe
U3ydeHHe yaeOHOH
JIUTEPaTypBl,
CIpPaBOYHOH H
HOPMAaTUBHOU
JIUTEPaTypbl;
BBINIOJIHEHUE
KypCOBOTo
IPOEKTa

KypcoBoii mpoekr.
Paznem No2

IK-5.3

13.3 Pacuer ycraBOK 3amiuT
CHJIOBOTO  TpaHc(opMaTopa
Ha 6aze
SIIEKTPOMEXAaHUYECKUX Pelie

CamocrosiTenbHOE
u3ydyeHue yueOHoi
JIUTEPaTypBbl,
CIPAaBOYHOM U
HOpPMaTHUBHOU
JIUTEpaTypsbl;
BBINIOJIHEHUE
KypCcOBOI'o
IPOEKTa

KypcoBoii mpoekr.
Pazmen Ne3

IK-5.3

13.4 Pacuer ycTaBOK 3aIl[UT
CEKIIMOHHOTO  BBIKITFOYATEIS
Ha 6aze
INEKTPOMEXAHHUYECCKUX peie

CamocrosiTenbHOe
u3ydeHue yueOHoi
JIUTEpaTypsbl,
CIPaBOYHOM U
HOpPMaTUBHOU
JIUTEpaTyphl;
BBINIOJIHEHUE
KypCcOBOI'o
MIPOEKTa

KypcoBoii nmpoexT.
Paznen Ne4

IK-5.3

13.5 Pacuer ycTaBOK 3amuT
MpUCOCAMHEHUsT Ha  0ase
MHKPOIIPOLIECCOPHOTO peiie

10

CamocrosTenbHOe
U3y4YCHHE YYeOHOM
JIUTEPaTypsbl,
CIPaBOYHOM U
HOpPMaTUBHOU
JIUTEPaTypBbl;
BBITIOTHEHUE
KypCOBOT'O
MPOEKTa

KypcoBoii mpoekr.
Pasnen Ne5

IK-5.3

13.6 Pacuer YCTaBOK
apromatuku (APHT, AIIB,
ABP, AYP, ycrpoiictBo
ABTOMaTHYECKOTO
BKtoueHus: KY)

CamocrosiTenpHOe
U3y4YCHUE YYCOHOM
JIUTEPaTypsbl,
CIPaBOYHOMN U
HOPMAaTHUBHOU
JIUTEPaTypBbl;
BBITIOJTHEHUE
KypCOBOT'O
MPOEKTa

Kypcogoii mpoekr.
Pasznen Ne6

IK-5.3

13.7 Cxemsl  perneitHol
3aIIUTHI 1 ABTOMATHKH

14

CamocrosiTenpHOe
U3yUYCHUE YUCOHOM
JIUTEPaTypBI,
CIPaBOYHOHN U
HOPMATHUBHOU
JIUTEPaTypHI;
BBITIOJTHEHUE
KypCOBOT'O
MPOEKTa

Kypcogoii mpoekr.
I'paduueckas
4acTh

MK-3.1




CamocrosTensHoe
U3ydeHHe yaeOHOH

JIMTEPATYPBI,
13.8 3Bammra KypcoBoro CIIpaBoHON 1 1IK-3.1,
) = P 10 HopMmatuBHOM | KypcoBoii mpoekT IK-3.3,
IpOeKTa .
JIUTEPaTypbl; I1K-5.3
MO/ITOTOBKA K
3aIIUTe KypCOBOTO
HpOeKTa
Hroro 1o pasneny 58
14. Dx3ameH
CamocTosTensHoe
u3ydyeHue yueOHoi
JIUTEPATypHI;
14.1 Dx3amen 15 KOHIZHG}I/(I")FH. ’ DK3aMeH IIK-3.3,
. IK-5.3
JIEKIIHi;
TO/ITOTOBKA K
9K3aMeHy
Wroro no pazaeny 15
Hroro 3a cemecTp 152,9 9K3aMEH,KIT
HToro no AMCIUILIIMHE 152,9 KypcOBOH NPOCKT,

9K3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanuu  NPEAyCMOTPEHHBIX BUJIOB  y4eOHOM paboOThl B KauecTBE
00pa3oBaTeNbHBIX TEXHOJIOTHH B TMPEMOJaBaHUM TUCHUIUIMHBI «PeneliHas 3amuTta W
aBTOMAaTU3alUs  JJEKTPOIHEPreTUYECKUMX  CHCTEM»  HCIOJB3YIOTCS  TPAJAMLMOHHAs U
MO/yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOT M H.

[lepenaua HEOOXOOUMBIX TEOPETUYECKUX 3HAHUW U (OPMHUPOBAHME OCHOBHBIX
MpEJCTaBICHU MO Kypcy «PeneiiHas 3amura W aBTOMATH3ALMS AJIEKTPOIHEPreTUUECKUX
CUCTEM» IIPOUCXOIUT C UCIIOJIb30BAaHUEM MYJIbTUMEIUNHOTO 000PYA0BAHMUSL.

Jlexkuuu MHpOXOIAT B TPAagUIMOHHOW ¢opMme, B (opme JNeKIUI-KOHCYAbTAllM U
npoOneMHbIX Jieknuid. Teopermdeckuii Marepuan Ha TPOOJEMHBIX JICKIHAX —SBISETCS
pe3yJIbTaTOM YCBOEHHUS MOJIyYEHHOM HHQPOpMAIMHU TMOCPEICTBOM IMOCTAHOBKU IMPOOIEMHOIO
BONpPOCA M TMIOMCKAa IyTE€H €ro pemeHus. B Xxoae NpoBeNEeHHS JEKIUOHHBIX 3aHSATHI
MIPEAYCMaTPUBAETCS:

1) WuCmoJIb30BaHUE DIICKTPOHHOTO JIEMOHCTPAIMOHHOTO MaTepuajia TI0 TeMaM,
TpeOYIOIIMM HJUTIOCTPAllUU  paboOThl CIEUUATU3UPOBAHHOTO IPOTPaMMHOI0 oOecredeHus,
CIIOXHBIX CTPYKTYPHBIX CXEM U 00JIbIIOr0 00beMa rpauueckoro Marepuanna;

2) UCTIOJIb30BAHUE JICKTPOHHBIX YYCOHMKOB 1O OTACTBHBIM TEMaM 3aHSATHIA;

3) akTUBHBIC M WHTEPAaKTHBHbIC (HOPMBI OOYUCHHMS: BapUATUBHBIA OMpPOC, TUCKYCCHH,
VOTHLIU OTINOC U T 1T

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCS
[Ipencrasneno B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU POMEKYTOUYHOMH aTTeCTAlMU
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe AU CIUTIHMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. PeneitHas 3ammTa 3J€KTPOIHEPTETHICCKUX CUCTEM : yueO. mocobue / M.B. Annpees,
H.IO. Pyban, A.A. CyBopoB [u np.] ; ToOMCKuI TOJUTEXHUYECKUN YHUBEPCUTET. - TOMCK :
N3a-Bo Tomckoro nmonurexunuueckoro yausepcutera, 2018. - 167 c. - ISBN 978-5-4387-0796-7.
- Texkcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1043860 (xara obpaineHus:
29.09.2020). — Pexxum mocTyma: 1mo O IImKuCKe.

2. EpmioB, A. M. PeneiiHas 3amuTa B CHUCTEMax dJICKTPOCHAOKECHHS HANPSDKCHHEM
0,38-110 kB : yuebHOE mocoOue a1 mpakTH4IecKuX pacuetoB / A. M. Epmios. - 2-e u3 ., nepepad.
- Mockaa ; Bosorna : Uadpa-Unxenepus, 2020. - 608 c. - ISBN 978-5-9729-0511-9. - Tekcer :
anekrponnsiii. - URL: https://znanium.com/catalog/product/1168545 (mara oOpamieHus:
29.09.2020). — Pexxum ocTyma: mo HOIMUCKE.

3. AradonoB, A. W. CoBpemeHHas peneifHas 3amuTa ¥ aBTOMAaTHUKa
AIIEKTPOIHEPTETUUYECKUX CUCTEM : yueOHoe nocobue / A. U. Aradonos, T. FO. bpoctunosa, H. b.
JI>xa30BCcKUit. - 2-¢ u3., nepepad. u jom. - Mocksa ; Bosoraa : Uadpa-Umkenepus, 2020. - 300
c. - ISBN 978-5-9729-0505-8. - Tekcr : AJICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/1168586 (mara o6pamenus: 29.09.2020). — Pexum
JOCTYTIA: MO TOJIMTUCKE.

4. OBuapenko H.U., ABTomMaTnKa s3HEprocucTeM : yaeOHUK /1 By30B / OBuapenko H.U. -
M. : U3parensckuii oM MOU, 2017. - ISBN 978-5-383-01117-1 - Tekcr : anexkrponusiit // 3bC
"KoHcynpTaHT cTyaeHra" : [caiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785383011171 html (zata o6parenus: 29.09.2020). -
Pexxum noctyma : 1o moanucke.

0) lonostHUTEILHAS TUTEPaTypa:


https://znanium.com/catalog/product/1043860
https://znanium.com/catalog/product/1168545
https://znanium.com/catalog/product/1168586
https://www.studentlibrary.ru/book/ISBN9785383011171.html

1. Axumos E.I'., Beibop u mpuMeHeHHE HH3KOBOJBTHBIX 3JEKTPHUYECKUX arrapaTroB
pacnpenenenus, ynpapieHus u atomatuku / AkumoB E.I'., Kopo6kos 10.C. - M. : U3naTenbckmii
nom MDOU, 2019. - ISBN 978-5-383-01342-7 - Tekcr : snextponssiii / 9bC "KoncynbTant
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013427.html (nata
obpamenwus: 29.09.2020). - Pexxum goctyna : o HOIIMKUCKE.

2. PerneliHas 3ammrTa W aBTOMAaTHKA IMOHU3UTENLHBIX TOJCTAHIIMA TPOMBIIUICHHOTO
npennpusaTus : yaebnoe nocoodue / B. A. Urymenmes, B. K. Oneitaukos, H. T. Ilatmun, E. A.
[TanoBa ; MI'TY. - Marauroropck, 2014. - 103 c. : wmn., rpad., cxemsr, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/11131
70/725.pdf&view=true (mara oopaienus: 25.09.2020). - MakpooObeKT. - TEKCT : 3IeKTPOHHBIHA. -
ISBN 978-5-9967-0439-2. - MimeeTcst me4aTHBIN aHAJIOT.

3. KypHan  «DIeKTpOTEeXHUYECKHE CHCTeMbl W  KoMmImiekce». -  URL:
http://esik.magtu.ru/ru/ (nata oopamienus: 01.10.2020). - Pexwm mocTymna: cBOOOHBIHA.

4. KproukoB WN.I1., KopoTkue 3ambikaHusi U BBIOOP 3JEKTPOOOOpYAOBaHUS : ydeOHOE
nmocobue s By3oB / KproukoB W.II. - M. : Hsmaremsckmit jom MOBOU, 2017. - ISBN
978-5-383-01191-1 - Tekcr : anmekrponnslii / DBC "Koncynbrant crynenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011911.html (nata obpamenus: 29.09.2020). -
Pexxum noctyma : mo moAmnucke.

5. [JpsixoB A.®., MukpomponeccopHas aBTOMaTUKa U peJeifHas  3amuTa
AIEKTPOIHEPTETHIECCKUX CUCTEM : yuel. mocodue miis By30B / [IpsikoB A.D. - M. : U3narenbckuit
nom MDU, 2017. - ISBN 978-5-383-01161-4 - Tekcr : snextponssiii / OBC "KoncynpTant
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011614.html (mara
obpamienus: 29.09.2020). - Pexxum 1ocTymna : 1Mo HOIIMHCKe.

B) MeToauyeckue yKazaHus:

1. TMatmwmu, H.T. MoaenupoBanne MaKCUMAJIbHOW TOKOBOW 3alllUTHl JIMHUU
ANIEKTpOTIepejaud C OTrPAaHWYEHHO-3aBUCHMON BBIIEPXKKOM BpeMEHH Ha J1abopaTOpHOM
komiiekce  «P3MA B cuctemax — JIeKTpOCHAOXKEHUST HAa  OCHOBE  BUPTYaJIbHBIX
CBOOOJHO-TIPOTPAMMUPYEMBIX KOHTPOJUIEPOB» | METOJMYECKHE YyKa3zaHus K JabopaTopHOU
pabote mo aucuuiinHe «Peneiinas 3amura ¥ aBTOMaTU3alus dJIEKTPOIHEPTETHUECKUX CUCTEM»
st oOyuaromuxcst HanpasiieHus 13.03.02 «3aexkTposHepreTuka U AJIEKTPOTEXHUKA», TPOQIIIH
«Qnexrpocuadkenue» / H.T. Ilatmun, E.A. ITanoBa. — Marauroropck: M31-80 MarHuToropek.
roc. Tex. ya-ta uM. [ .. HocoBa, 2016. — 12 c. — TekcT : HenocpeaACTBEHHBII

2. MNatmun, H.T. WccnenoBanue yCTpOWCTB aBTOMATUKH B CHJIOBBIX AJIEKTPUUYECKHX
CeTsIX Ha nabopaTopHOM KOMILIEKCE «P3uA Ha OCHOBE BUPTYaJIbHBIX
CBOOOJHO-TIPOTPAMMUPYEMBIX KOHTPOJIJIEPOBY» : METOJMYECKHE YKa3aHHWA K MPOBEICHUIO
nabopaTopHbIX PabOTHl O JUCIHUILIMHE «YTIpaBlieHUe, 3alIUTa U aBTOMATU3AllUs MUTAIOMINX U
pacrnpenenuTeNbHbIX ceTei» ais cTyaeHToB HampaBieHus 13.04.02 Drnexrtposnepretuka u
AIIEKTPOTEXHHUKA, pouib DinekrpocHadxkenue / H.T. IMarmmn, E.A. TTanoBa. -MaruuToropck:
W3n-Bo Marnutoropek. roc. tex. yH-ta um. [.M. Hocoma, 2016. — 16 c¢. — Tekcrt :
HEMOCPEICTBEHHBIN.

3. Iarmmn, H.T. Ucneitanus muddepenumansHoro pene Toka Tuna JI3T-11 Ha
nabopatopHoM cteHae «Penelinas 3amura P3-CK» ¢ npuMeHeHneM IporpaMMHO-TEXHUYECKOTO
komrutekca Delta Profi @ meron. ykaszanus k 1a00paTOpHOMY MpPaKTHKyMy MO JUCHUILIHHE
«PeneliHas 3ammTa W aBTOMATU3ALUS AJIEKTPOIHEPIETHUECKUX CUCTEM» JIsl CTYJIEHTOB BCEX
¢dopm oOyuenust HampasieHus 13.03.02 «DnekTposHepreTuka M HIEKTPOTEXHHUKA», MPOQHIb
«nexkrpocuadkenue» [ H.T. [Tarmmn, E.A. TTanoBa. — MarauToropck: M3a-so Marauroropcek.
roc. TexH. yH-1a uM. .. HocoBa, 2017.- 13 c¢. — TekcT : HermocpeACTBEHHBIH.

4, ITarmmu, H.T. UccnenoBanne MakCHMMaabHOM TOKOBOM 3aIl{UTHI TUHUHU


https://www.studentlibrary.ru/book/ISBN9785383013427.html
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/1113170/725.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/1113170/725.pdf&view=true
http://esik.magtu.ru/ru/
https://www.studentlibrary.ru/book/ISBN9785383011911.html
https://www.studentlibrary.ru/book/ISBN9785383011614.html

ANIEKTpONEpeayll ¢ IMYCKOM IO HampspKeHUIo Ha JabopaTtopHoM creHzae «Penelinas 3amura
P3-CK» ¢ npuMeHeHreM porpaMMHO-TeXHUUecKoTo komiuiekca Delta Profi : meton. ykasanus k
MIPOBEACHUIO J1a0opaTopHOil paboTel mo aucuuiuiiHe «PeneliHas 3ammra ¥ aBTOMAaTH3AIHS
AIIEKTPOIHEPTETUUECKUX CUCTEM» JIJISl CTYyIEeHTOB Bcex (popm oOyuenust nanpasnenus 13.03.02
«DNEKTPOIHEPTeTHKA U IITEKTPOTEXHUKA», Mpoduib «nekrpocHadxkenue»/ H.T. Iarmun, E.A.
[TanoBa. — Marauroropck: M31-Bo Marautoropck. roc. Texs. yH-ta uMm. I'.1. Hocosa, 2018. — 10
c.—TekcT : HermoCpeACTBEHHBIM.

5. [latmun, H.T. UcnpiTanus pene conpoTuBiieHus Ha 1abopatopHoM cteHae «Peneiinas
samura P3-CK» ¢ mnpuMeHeHHeM mporpamMMHO-TexHH4Yeckoro komiuiekca Del-ta Profi
Mertoanyeckne yka3aHus K Ja00paTOpHOMY MPAaKTUKyMY IO AucUUIuIMHE «PeneiiHas 3ammra u
aBTOMATH3AIMs AJIEKTPOIHEPTETHUECKUX CHCTEM» ISl CTYAEHTOB BceX (opMm oOydeHHs
HaIpaBJICHUS 13.03.02 «OIEeKTPOIHEPTEeTUKA U AIIEKTPOTEXHUKAY, npoduib
«nekrpocuadkenue» / H.T. [Marmmn, E.A. TTanoBa. — Marautoropck: M3a-so MarHutoropck.
roc. TexH. yH-ta uM. [.11. Hocosa, 2017.- 12 c. — TekcT : HerocpeACTBEHHBIH.

6. [Marmunu, H.T. MccrnenoBanne TOKOBBIX 3alIUT B CHJIOBBIX AJIEKTPUUYCCKHX CETAX Ha
nabopaTopHOM KomIuiekce «P3uA Ha OCHOBE BUPTYaJIbHBIX TPOTPAMMHUPYEMBIX KOHTPOJIIEPOBY
METOMYECKUE yKa3aHHUs K MPOBEACHUIO Ja00paTOPHBIX paboT MO MUCIHILIMHE «YTIpaBlIeHUE,
3alIUTa ¥ aBTOMATH3aIUs IMMUTAIOIIAX W PACIPEIEIUTENbHBIX CeTei» sl MaruCTPaHTOB IO
HaIpaBJICHUIO 140400.68 DJIeKTpOo-PHEepreTuKa " AIIEKTPOTEXHHKA, npo b
OnektpocHabxkeHne. — Marnutoropck: M3a-so Marnutoropck. roc. TexH. yH-ta um. [.H.
Hocoga, 2015. — 16 c. — Tekcrt : HEOCpeACTBEHHBIH.

r) [Iporpammuoe o0ecnieuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue I1O Neo norosopa CpoOK IeHCTBUS TULEH3UN

Calculate Linux cB0OoHO pacnpoctpansemoe [10 6eccpouHo

Desktop Xfce FIHO pacipoctp p

MS Office 2007 |\ 135 o1 17.09.2007 GeccpoTHo

Professional

Linux Calculate cB0OOTHO pactipocTpansiemoe 110 0eccpodHO

Autodesk AutoCad

Electrical 2011 K-526-11 o1 22.11.2011 OeccpouHo

Master Suite

ACKOH Komnac

3D 16 J-261-17 ot 16.03.2017 OeccpoydHo

FAR Manager cB000HO pacnipocTpansemoe [10 06eccpoyHO
IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI

HasBanue kypca Ccbuika
Haunonanehas uH($OpPMaIMOHHO-aHAIUTHYECKAsT URL:
cucreMa — PoccHiiCKui MHIEKC HAyYHOI'O LIUTUPOBAHUS i

https://elibrary.ru/project risc.asp

(PUHLL)

ITouckosas cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

9 MaTepuajbHO-TeXHHYeCKOe o0ecriedeHue TUCIUIIHHBI (MOIYJIs1)

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOYACT:

1. VYueOuble ayauTOpUM MO TPOBEACHUS 3aHATUH  JIGKIMOHHOTO THMNA -
MYJIbTUMEUIHBIE CPEJICTBA XPAaHEHHUS, TIEPEIaun U MPEACTaBICHUs HHPOPMAITUH.

1. VYyeOHble ayauTopuM [Uisi MPOBEAEHUS NPAKTHUUECKUX 3aHATHM, IPYNIOBBIX U
MHJUBUAYAJIbHBIX KOHCYIbTALIUN, TEKYLIETO KOHTPOJIL U IPOMEKYTOUHOM aTTECTalluU - J0CKa,
MYJIbTUMEIUNHBIN IPOEKTOP, IKPAH.

3. Tlomemenus Ui CaMOCTOSTENBHOW pabOThl OOYYalOUIMXCS - IEPCOHAIBHBIC
kommbioTepsl ¢ makerom MS Office, BbixogoM B MHTEpHET U C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00Pa30BATEIbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHue a8 XpaHEHHS U TPODUIAKTHUECKOTO OOCIYXKHBaHUS Y4eOHOTO
000pyI0BaHUs - CTEIUIAXKH, CeN (bl A1 XpaHEeHUs1 y4eOHOT0 000pyAOBaHMUSL.

5. YueOHble ayTuTOPUH JUIsl TPOBEIEHUS 1a00paTOPHBIX padoT:

- maboparopus 3ekTpocHa0keHus (215) (;1aboparopHble YCTaHOBKH, WU3MEPHUTEIBHBIC
puOOPHI AJIsl BBINIOJHEHUS 1a00paTOPHBIX pabOT: YCTAaHOBKA JJISl IPOBEPKH PEIEHHBIX 3alllUT
V5052, ycranoBka i TpoBepKd penedHbIX 3amuT 2JY5001, ycraHoBka misi TpPOBEPKH
pETCHHBIX 3aIUT Y paH-2)

- MexdakynbTerckas 1abopaTopHs MOICIMPOBAHUS CHCTEM JIEKTPO-cHabkeHus (217)
(mabonatonarili koumrminexe «Penetinag ramura u arromatuka R CAC» nmg Mmonenunoravug



NPUJIOXKEHHUE 1
(oGs3aTenpHOR)

Y4e0HO-MeTOIMYECKOe 0DecTiedeHHe CAMOCTOATeILHOI padoThI CTY/IEHTOB

AynuTopHas caMOCTOsATeNbHAs paboTa CTYJICHTOB Ha JIEKIMOHHBIX, TJA00PAaTOPHBIX U
MPAKTUYECKHUX 3aHATUAX BKIIIOYACT B CeOs:

1) BBIIIOJIHEHHE KYPCOBOIO MTPOEKTA;

2) HanMcaHue KOHTPOJIbHBIX padoT.

BueayauropHast camocTosTebHas padoTa CTYI€HTOB BKJIIOUAET B CEOs:

1) yrenue u npopaboTKa JIEKIIMOHHOIO MaTepuasa U pEeKOMEHI0BAaHHON JIUTEPaTYphI;

2) caMOCTOSITEIbHOE BBINOJHEHNUE OTIENbHBIX Pa3AeioB KypCOBOTO MPOEKTA;

3) HOATOTOBKY K YCTHBIM OTIPOCaM, ayTUTOPHBIM KOHTPOJIBHBIM paboTaM, 3aluTaM
ab0paTOPHBIX padOT, 3AIUTE KypCOBOTO MPOEKTA U K IK3aMEHY.

Bonpocs! e 321U ThI J1a60paTOPHBIX padoT:

1. Kak obecnieunBaetcsi cenekTuBHOCTE MT3?

2. Yro Takoe kodp¢pumument cxempl? Kak OH yuuThIBaeTCsS TNpH BBEIOOpE TOKa
cpabarbiBanusg MT3?

3. Kaxkas cxema MT3 nmpuMeHsIeTCs B CETH C H30JUPOBAaHHOM HeHTpanbio? [Touemy?

4. Tlouemy nByxda3zHas nByxpeneiiHas cxeMa MT3 He uHcCIoONB3yeTcs B CETH C
IIyX03a3€MJICHHON HEUTPaJIbIO?

5. Kak onenuBaercs yyBcTBUTEILHOCTE MT3?

6. B kakumx cirydasx peKOMEHIYeTCsl MCIIOJIb30BaHME TOKOBOW OTCEYKH JUIS 3aIlUTHI
JIDII?

7. Kak onpenensieTcst 30Ha JEHCTBUS TOKOBON OTCEUKH?

8. Kak BriOupaeTcs TOk cpabaThIBaHHsI TOKOBOW OTCEUKH HA JIMHUU C ABYXCTOPOHHUM
MATaHUEM?

9. Kak onpenensieTcst TOK cpabaTbIBaHHUsI TOKOBOW OTCEUKH ?

10. Kak ompenensercs TOK cpabaThIBaHUS TOKOBOM OTCEYKHU C BBIJIEPIKKOW BpeMEHHU?

11. [IpuHUMI NeHCTBUS HECEIEKTUBHOM CUTHAIM3ALIUU O 3aMbIKAHUAX Ha 3eMJII0?

12. ®unbTp TOKOB HYJIEBOI MOCIEIOBATEILHOCTH: CXeMa, MPUHIUI JIeHCTBUS, 001acTh
NpUMEHEHHUS?

13. TpanchopmaTtop Toka HylI€BOW MOCIEAOBATEILHOCTH: MPUHIIMI JISHCTBUS, 00JIACTh
NpUMEHEHHUS?

14. Kakum 00pa3oM MOKHO M3MEPUTh HANPSDKEHUE HYJIEBOW MOCIEAOBATEIBHOCTH HA
pacnpenenuTenbHOM yCTpoiicTBe?

15. [louemy B ceTu ¢ H30JMPOBAHHON HEUTPabIO 3alUTa OT 3aMBIKAHUI Ha 3E€MITIO
BBITIOJTHSETCS C ICHICTBUEM HA CUTHAJ, a HE Ha OTKJIIOUYeHue?

16. Kakue moBpex/ieHus 1 HEHOPMAaJIbHbIE PEXKUMBI paOOThI XapaKTePHBI ISl CUIIOBBIX
TpaHcGpopmMaTopoB?

17. Ot xakux nmoBpexaeHul 3amumaet auddepeHuanpuas 3ammTa TpaacdopmaTtopa?

18. I3 kakux COCTaBISIONINX CKJIaJAbIBaeTCsl TOK Hebamanca B AuddepeHnnarbHOu
3alUTe CHIIOBOTO TpaHchopmaropa?

19. HazoBute criocoObl CHI>KEHUsI TOKa HebOanaHca?

20. Kak Bnuser wucnonn3oBanue pene ¢ BHT wa ompenenenue Toka cpabaThIBaHUS
mddepeHnanbHOM 3aUTh CUIIOBOTO TpaHchopmaTopa?

21. Haznauenue AIIB.

22. Knaccudukanus AITB.

23. Tosicuute paboTy cxembl MyCKOBBIX opranoB ABP.

24. Kak obecnieunBaeTcs pe3epBUpOBaHIe B SHEprocucreme?

25. B ceTsx xakoro kiacca HanpsbkeHus ucnonbszyercs OAIIB? [Touemy?



3agaHust K KypcoBOMY IIPOEKTY:

Bormpocsl, noanexaniye pacCMOTPEHHUIO B KypCOBOM IPOEKTE!

1. BriOpaTh 00beM peieiHOM 3aUIUThl 1 ABTOMATHKH B COOTBETCTBUH C TPEOOBAHUSIMHU
I1YO.

2. Paccumrars Toku K3 Ha Bcex mpUCOETMHEHUSX.

3. Paccumrarh  ycTaBKM  3amMT  CWJIOBOTO  TpaHcopmatopa  Ha  0asze
AJIEKTPOMEXAHUYECKUX PEJIE.

4. PaccuuTaTh  yCTaBKM  3allUT  CEKLUMOHHOIO  BBIKIIOYAaTens  Ha  0Oase
AIIEKTPOMEXAHUYECKUX PEJIE.

5. Paccumrtarb ycTaBKM  3allMT  NPUCOEIMHEHHS IO  3aJaHul0 Ha  Oase
MHUKPONPOIIECCOPHOTO PEJIE.

6. Paccumrare ycraBkm aBtomatuku (APHT, AIIB, ABP, AYP, ycrpoiictBo
aBTOMaTuyeckoro BkimodeHus KY).

I'padmueckas yacTh IpoeKTa: HAYEPTUTH CXEMBI PENIEHHON 3aIUThI U1 KaXKJ0TO
MIPUCOETUHEHMSL.

Ucxonnsie nannsie (Bapuant 1)

X Upysu = 35 kB
Upyun = 6 kB
- Cxema PY BH - 3H

2

w2 Prarpmin = 6,5 MBT
QHarp.max = 6,72 MBap
Quarp.min = 4,88 MBap
2C

Yucio orxoasamux KJI — 8

@ Briximrouarens Ha PY BH —
BI'T

TA7 Brikmrouatens Ha PY HH —
BB/TEL

“ @ Xemax = 2,02 Om
L A2 Xemin = 2,53 OmMm
m 2 Sruom = 16 MBA
SHarp= 11,2 MBA
& & fm] I Prapoc = 8,96 MB1

P>

¥ 3

\{

¥ 3
D>

z

Jwnaa KJI — 250 m



Hcxonnbie nanHbie (BapI/IaHT 2)
Upy s = 110 kB
Upy.nn = 10 kB
Cxema PY BH - 3H

P BH
CP Xc.max = 5,29 OM
TA2 Xemin = 6,62 OMm
V4 ST.I—IOM = 6,3 MBA
Suarp = 4,41 MBA
m 7;44 g Px-xarp,max = 2,87 MBT
M M P]-[arp.min = 0,8 MBT
CB o \l/ QHarp.maX = 3135 MBap
Harp.min = 0,94 MBa
el T 1T T 71 s Qupr P
i FYH L i Yucno orxopsmux KJI — 10
@I @ @I @ @I @ Brixarouarens Ha PY BH — BOb
- Brixarouarens sa PY HH —
6 BBY-CDII-D
e [l Momnrocts nsurareis — 400

kBT

[Ipu 3ammTe KypCcOBOro NpoOeKTa CTyIEHTY HE0OX0IMMO MOSCHUTH MOPSAOK pacuera
YCTaBOK Y MPHUHIIUI JEHCTBUS 3alIMT IPUCOEANHEHHUS, 3aJaHHOTO MIPETogaBaTeieM.

KonTposibHbIE padoThI:

Bonpocul k konmponvrhoii pabome Nol

1. Kakue BuIbI KOPOTKMX 3aMbIKaHUW XapaKTEpHBI MJsi CeTe ¢ 3a3eMJICHHOU
HelTpasbto? JlaliTe uX XapaKTepUCTHUKY.

2. Kakue BHIBI KOPOTKHMX 3aMbIKaHUN XapaKTEpHbI JUIsl CETe C W30JMPOBAHHOMN
HelTpasbto? JlaliTe uX XapaKTepUCTHKY.

3. Uto Takoe HEHOpPMallbHbIE pEXHUMBbI pPadOTHl 3nekTpoobopynoBanus? Kakue
HEHOpPMaJIbHbIE PEKUMBI MOTYT BOSHHKATh B DJIEKTPOYCTAHOBKAX?

4. Kaxk TpancopMHUpyIOTCS TOKU 3a TpaHC(HOPMATOp CO CXEMOU coeIMHEHUs 0OMOTOK
Y/A-11 npu aByx(ha3HOM KOPOTKOM 3aMbIKAHUHU?

5. Kak tpanchopmupyrotcs Toku 3a TpaHCHOPMATOP CO CXEMOW COeTUHEHHSI 0OMOTOK
Y/A-11 npu oxHO(})Aa3HOM KOPOTKOM 3aMbIKaHHH?

6. Kaxkue TpeboBanus MpeabsABISIOTCA K peneiiHoi 3amuTe? JlaiiTe uX XapaKTepUCTUKY.

7. Kak ocymecTBasieTcsi mpoBepka TpaHC(hHOPMAaTOpOB TOKa sl Ienei peneiHon
3allUTHI IO BTOPUYHOM Harpy3ke?

8. Kaxkue cxeMbl BKIIIOUEHUSI U3MEPUTENBHBIX TPAHCPOPMATOPOB TOKA UCIIONB3YIOTCS B
penerinoit 3amuTte? Kakoil koadduiueHT cxembl oHH UMe0T? UeMy paBHBI TOKM B peje MpH
Pa3IMYHBIX BUIaX KOPOTKUX 3aMbIKaHUN?

9. OxapakTepusyiiTe CXeMbl  BKJIIOUEHHUS  HM3MEPUTENBHBIX  TpaHC(HOPMATOPOB
HaIpsKEHUs, UCTIOJIb3yeMbIE B PEJICHOM 3amuTe.

Bonpocwl k koumponvhot pabome No2

1. TlpuHnMI necTBUS U BEKTOPHAS AUarpaMMa pelie HalmpaBlieHUs] MOITHOCTH.

2. HampaBnenHass MakcCUMaibHast TOKOBAs 3alllUTa: MPUHIUI ACUCTBUS, TOCTOMHCTBA U
HEJOCTaTKHU.



3. IpomonbnHas puddepeHnmanpHas 3amUTa JUHUN: TPUHOUN JEWCTBUSA, TOK
HebanaHnca, CXeMbl, TOCTOMHCTBA U HEIOCTATKH.

4. Tlonepeunas muddepeHraIbHas 3anTa JMHANR: TPUHIU ASUCTBUS, JOCTOMHCTBA U
HEJIOCTATKHU.

5. Pene conpoTuBiieHUs: NPUHLIKI AEUCTBUS, XapaKTEPUCTUKH.

6. JlucraHIMOHHAs 3aIIMTa JIMHUK DIIEKTPOTEepeNavyn: NPUHIMI JEHCTBUS, CXeMa,
o0ecrieueHne CeJIeKTUBHOCTH.

7. Hamnpasnennas 3amura ¢ BU-6oxkupoBKoii: npuHUUI AeicTBus, cxema BU-kanana.

8. Huddepenumansro-daznas 3amura JISI: npuHIUT JSHCTBHSL.

Bonpocul k konmponvrnoti pabome Ne3

1. Kaxkue nmoBpexaeHus: XapaKTePHBI JI CUJIOBBIX TpaHCHOPMATOPOB?

2. CocraBmsromue Toka HeOasaHca AuQepeHINaTbHOW  3alUTBl  CHUJIOBOTO
Tpanchopmaropa.

3. Cxewmsl quddepeHImatbHON 3alIUTh CHIIOBOTO TpaHchopmaTopa.

4. Ta3oBasg 3amuTa CHJIOBOIO TpaHcpopMmaTopa: Ha3HauY€HUE, NPUHIUIN JAEeHCTBUA
ra3zoBOro pele.

5. JluddepennuanpHas 3amuTa CUIoBoro Tpancpopmaropa ¢ perne [13T-11.

6. Kakme  moBpexJeHUS W HCHOPMAJIbHBIE  PEKAMBI  XapaKTEepPHBI  JUISA
AIEKTPOBUTATENEH?

7. Kakue BuAbl 3allUT MCIOJB3YIOTCA Ha JBUTATENSIX MOIIHOCTBIO 70 5 MBT oT
MexTy(ha3HbIX KOPOTKHX 3aMbIKaHUH, HX CXEMBI U TIPUHIIHIT JCHCTBHSL.

8. Kakwne BUABI 3alIUT MCMOJB3YIOTCS HA JIBUTATEISIX MOIIHOCTHIO CBBIIE 5 MBT oT
Mexayha3HbIX KOPOTKHX 3aMbIKaHUHM, UX CXEMbl U IPUHIUI IECHCTBUS.

9. KakoBbI NMpUYMHBI TIEPETPY3KHU IEKTpojaBHUTaTeNneii? B kakoMm ciydae 3amura OT
Meperpy3ku JI0JKHA AeWCTBOBATh HA CUTHAJL, @ B KAKOM Ha OTKJIIOUYEHHUE JABUraTeNs OT ceTu?

10. [IpuHUMNI OeCTBUS 3aIUTHI IBUTATENS OT HEPErpy3Ku ¢ UCIOIB30BAHUEM TEIIIOBBIX
pene, o01acTh NPUMEHEHHSI TAKOU 3aIIUThI, €€ JOCTOMHCTBA U HEAOCTATKH.

11. llpyuHuMn  OEHCTBUS TOKOBOM 3alllUTHI JBUTATENI OT TEPEerpy3Kd, o00JIacTh
MIPUMEHEHUSI TAKOH 3allIUThI, €€ JOCTOMHCTBA U HEIOCTATKH, CXEMBbI.

12. Cxema v npuHIMN ASHCTBUS 3aLIUTHI AIEKTPOABUTATENS OT MOHMKEHHSI HATPSHKEHUSI.

13. [lpuHuMn nAeHCTBUS 3alUTHl 3JEKTPOABUTaTeNs OT OAHOGMA3HBIX 3aMbIKAaHUN
0OMOTKH CTaTopa Ha 3eMIIIO.

Bonpocul k konmpoavroti pabome Nod

1. Kakue mnoBpexAeHUS U HEHOPMAaJbHBbIE PEXUMBl XapaKTEPHBI Ui CHUHXPOHHBIX
re’epaTropon?

2. Kakue TpeOGoBaHUs NPEIBABISIOTCS K 3alIUTE CHHXPOHHBIX T€HEpPaTopoB?

3. Kak Bmmser nmpumenenue pene ¢ BHT nHa Tok Hebamanca B nuddepeHnuaibHOMI
3amure? [Touemy?

4. 3amurta CHHXPOHHOTO TeHepaTopa oT MeKIy(ha3HbIX KOPOTKUX 3aMbIKAHUN B 0OMOTKE
cTaTtopa: MPUHIMM JAeHCTBUS, CIOCOOBI CHIKEHHS TOKa HebamaHca.

5. Cxembl muddepeHInaIbHOl 3alUThl CHHXPOHHOTO TeHeparopa, WX MPHUHIIMII
JeHCTBUS, TOCTOMHCTBA U HEJOCTATKU.

6. 3amuTa CHHXPOHHOTO TeHepaTropa OT 3aMbIKAHMM MeEXAy BUTKaMU OJHOU (hasbl:
TIPUHIIUI JEHCTBUS, cXeMa, OIpe/esieHrne Toka cpabaThIBaHUS.

7. 3amuTa CUHXPOHHBIX TE€HEPAaTOPOB OT 3aMbIKAaHUM B OOMOTKHM CTaTopa Ha KOPIYC C
ucnosib3oBanueM THII: cxema, mpuHIUN IEHCTBUS, TOCTOMHCTBA M HEJJOCTATKH.

8. 3amuTa CHHXPOHHBIX TE€HEPATOPOB OT 3aMBIKAHUI B OOMOTKH CTaTOpa Ha KOPIYC C
ucnosnb3oBanneM THII ¢ moamarHMYuMBaHUEM: cxema, MPUHIUI JEHCTBUS, JOCTOMHCTBA W
HEJOCTaTKHU.

9. 3amuTa CHHXpOHHBIX TE€HEPATOPOB OT 3aMbIKAaHUI B OOMOTKH CTaTOpa Ha KOPITYC C
UCIOJIb30BaHueM TpexTtpanchopmaropHoro ¢umbtpa uw THIL: cxema, mpuHIUN AEHCTBUA,



JOCTOMHCTBA U HEAOCTAaTKU, MEPTBAs 30Ha.

10.  3ammMra CMHXPOHHBIX I'€HEPAaTOPOB OT MEPETPy3KU C ITYCKOM MO HANpsHKEHUIO:
CXEMBI, IPUHIUI IEHCTBUS, TOCTOUHCTBA U HEIOCTATKU.

11.  ®unbTpoBas 3alIUTa CHHXPOHHBIX FEHEPATOPOB OT NEPErPY3KU: CXEMBI, TPUHIIMII
NEeUCTBUS, TOCTOMHCTBA U HEAOCTATKU.

12. 3ammra poTOopa CHHXPOHHOTO I'€HEPaTOpa OT 3aMBIKAHUS Ha 3EMITIO.

13. Hasnauenwme ycrpoiicte AUP u YHAIIB, oduepeqHOCTh OTKIFOUEHHUS.

14.  Tlpwanun neiictBus muddepeHnnaIbHON 3amuThl IHH, ee padota npu K3 Ha
mMHax ¥ npu BHemHux K3.

15.  Kaxue BubBI CXEM HUCIOJIb3YIOTCS /IS 3aIUThI COOPHBIX IIUH U KaKue TpeOOBaHUS
K HUM IIPEbSABISIOTCS?

16. Cxema mnonHOW muddepeHInaNbHON 3amUThl MWH TOJACTAaHIMH C JBYMS
CHUCTeMaMM COOPHBIX IIHUH ¢ (UKCUPOBAHHBIM paclpeaeeHUeM NPUCOeINHEHUI.

17. Henonnas muddepenumanbHas 3ammTa COOPHBIX IIMH: NPUHIMUN JEHCTBUS,
cxema.

18.  3ammra cereil MIaBKUMU MPEIOXPAHUTEISIME, BEIOOp TOKA CpadaThIBAHUSI.

19.  3ammra cereil BO3IYIIHBIMH aBTOMaTaMH, BEIOOP IMapaMeTpoB cpadaThIBAHHSL.

Bomnpocsl 111 npoBeaeHns IK3aMeHa

1.  Pousb u Ha3HaueHue ycTpoiicTB P3UA B cuctemax aeKTpocHaOXKeHUs.

2.  TpeOGoBaHus, IpeabIBIsIEMbIE K PEIICHHON 3aIIuTe.

3. PesepBupoBanue 3amuT. biawkHee u ganpHEe pe3epBUPOBAHHIE.

4.  Buabl noBpexXIeHUN B CETIX C 3a3eMJICHHOW HENTpasibio. BekTopHbIE 1uarpaMmMel
TOKOB Y HaNPSHKEHUH.

5. Bumgsl TOBpeXJCHHH B CETSIX C UW30JUPOBAHHOW HEWTpanbpio. BekTtopHbie
JarpaMMbl TOKOB U HallPsDKEHUH.

6. MaxkcuManbHas TOKOBas 3aluTa, BEIOOP MapaMeTpoB CpabaThIBAHUA.

7.  YCTpOWCTBO M MPHUHIMI JACUCTBHS JICKTPOMAarHUTHBIX pelie.

8.  Ycrpo#cTBO M NPHUHIMI ASUCTBHUS MHAYKIIMOHHBIX peJie.

9. Pene nampaBieHHs] MOIIHOCTH: MPUHIUN JCHCTBUs, BEKTOpHAs AUarpaMma, cxema
BKJIIOUEHUSI.

10. Ha3znayenme TpaHcPopMaTOpOB TOKa, pPEeKUMBI  paboTel. IlorpemHocTh
TpaHcGpopMaTOpPOB TOKA.

11. Bsibop tpanchopmaTopoB Toka s ycrpoictB P3uA. KpuBbie mnpenenpHOM
KpPaTHOCTH.

12. TumnoBble cxembl coeTMHEHUS TPaHC(HOPMATOPOB TOKA.

13. Hasznauenue TpaHchopMaTopoB HampsKeHUs. Pexumbl paOOThI, MOTPEIIHOCTD
TpaHcPOPMATOPOB HAMIPSHKEHHUS.

14. TumnoBble cxembl COeTMHEHUS TPAaHCHOPMATOPOB HAIIPSHKCHHUSI.

15. MT3: naznavenue, BEIOOp MapaMeTpoB cpabaThIBaHUS, YyBCTBUTEIBLHOCTD.

16. MT3 c 610KUPOBKOI MO HAPSKEHUIO.

17. O6ecneuenue cenexkrusHocT MT3.

18. Cxemsl MT3 Ha HOCTOSHHOM OIEPATUBHOM TOKE.

19. ToxoBas oTceuka, BEIOOp MapaMeTpoB CpabaThIBaHUS.

20. TpexcryneHuaTast TOKOBas 3alIUTa, BBIOOP MapaMeTpoB €€ cpabaThIBaHMU.

21. HampasnenHas MT3: Ha3HaueHHe, BBIOOP MapaMeTpoB cpabaTbIBAHUSL.

22. 3amura OT 3aMbIKaHUI Ha 3eMJIIO B CETSX C M30JIMPOBAHHOMN HEHTpabIO.

23. Buapl TOBpeXIEHMH W HEHOPMAJbHBIX  PEKUMOB  pabOTHl  CHIIOBBIX
TpaHchopMaToOpoB.

24. ToxoBbI€ 3alIUTHI CHIIOBBIX TPaHC(HOPMATOPOB.

25. Ta3oBas 3amuTa TpaHc(hOpMaTOpOB.

26. IlpuHimn AeHCTBUS ra30BOTO pede.

27. 3amura IeXOBbIX TPaHC(POPMATOPOB.



28.

BripaBHUBaHuE TOKOB 1O BenuuMHEe W 10 (ase B nuddepeHIranbHON 3ammuTe

TpaHchopMaTopoB.

29. CocraBnstomniue Toka Hebananca B tuddepeHIanbHOM 3amuTe.

30. TIpomonbHas nuddepeHnnatpHas 3auTa JIHHAN.

31. ToxkoBas nmonepeunas audpepeHraaIbHas 3auuTa JUHUH.

32. HampasnenHas nonepeunas audepeHuanbHas 3auiTa JTHHUH.

33. JlucTaHUMOHHAs 3aIIXTA: IPUHIINI ICHCTBHSI, OCHOBHBIE OPTaHBbI.

34. XapaxkTepUCTHKH pelie COMPOTHUBIICHHUS B AUCTAHIIMOHHON 3amuTe.

35. OOecnieyeHne CeNEeKTUBHOCTH TUCTAHIIMOHHBIX 3aIIHUT.

36. uddepennmansHo-da3Has BBICOKOYACTOTHAS 3AIIUTA JIMHUH AJIEKTPOIepeaadn.

37. HampaiieHHast BRICOKOYACTOTHAS 3al[UTa JIMHUH JIEKTPOIIepEIayun.

38. ®wunbrpoBas HampasieHHas 3amuTa JIDI1 ¢ BU-010KupoBKOT.

39. TloBpexaeHus U HEHOPMAIIbHBIE PEKUMBI pabOTHI TEHEPATOPOB.

40. 3ammra reHepaTopa OT KOPOTKHX 3aMBbIKaHUH B OOMOTKE CTaTOpa.

41. 3ammra reHepaTopoB OT OJHO(]A3HBIX 3aMbIKaHUH B 0OMOTKE CTaTopa.

42. 3ammra reHepaTopa OT BUTKOBBIX 3aMBIKaHUI B 0OMOTKE CTaTopa.

43. 3ammTa reHepaTopoB OT MEPErpy3Ku TOKaMHU 00pPaTHOM MOCIIe0BATEIHLHOCTH.

44. 3ammMrta reHepaTOpOB OT 3aMBIKaHHI Ha 3eMJII0 B 0OMOTKaX poTopa.

45. 3amurta reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbIKAaHUH.

46. 3ammTa AIIEeKTPOABUraTeNeH OT KOPOTKUX 3aMBIKAHUH H MTEPErpy3KH.

47. 3amuTta CHHXPOHHBIX DJIEKTPOIBUTATEIICH.

48. Hemnonnas muddepeHnranpHas 3anuTa MH.

49. [IuddepeHnmanpHas  3amuTa  AH ~ TOJCTAHIMH ¢ (UKCHPOBAHHBIM
pacnpezieieHueM IpUCcOeUHEHUH.

50. JIuddepennuanpHas 3amura IIuH.

51. ABTOMaTHYeCKOE MOBTOPHOE BKIIIOUCHHE, Ha3HAYCHHUE, TPEOOBAHHMS.

52. ABTOMaTHYECKOE BKIIIOUCHHE pe3epBa, TPEOOBAHUS K ITyCKOBBIM OpraHaM.

53. AUYP: naznauenue, TpeboBaHus, peabsBiasieMbiec K AUP.

54. Ha nuHWM C JOBYXCTOPOHHHM ITUTAaHUEM YCTaHOBJICHBI TOKOBBIE OTCEUKH 0Oe€3

BBIJIEP)KKU BpeMeHU Ha o6oux koHmax JIDII. Onpenenuth TOk cpabaThIBaHUS 3alUT.

55.

56.

Cl 110 kB CZ
21 km 2
X0=0,41 Om/km
-TO TO
= - Xe2max=11,0 Om
Xcl.max—9,2 OmMm 2340
Xe1.min=10,7 OMm Xc2.min=19, M
Onpenenuth TOK cpabateiBanust MT3.
6 xB
Xc.max:6 Om XO:OS OM/KM X0:0’28 OM/KM sHarp:5+jly3 MBA
Xemin=71,3 OM

3azayga
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Yemy OyayT paBHBI TOKH B pelie MpH AByX(azHOM
KopoTkoM 3ambikanuu (a3 AC 3a TpancopmaTopoMm co
cxemoii Y/A-11 co cTOpoHBI OOMOTKH, COCAMHEHHOH B
cxemy Y?

[lepBuuHBIN TOK KOPOTKOTO 3aMbIKaHUS paBeH 12
KA. [loTepsimu B clJI0BOM TpaHcpopmMarope rnpeHedpeysb, a
ero ko3 GUIHEHT TpaHCPOPMAITUN CIUTATH PABHBIM 1.

Koapduument tpanchopmanum H3MEPUTEIBHBIX
tpanchopmaTopoB Toka kta=600/5.



NPUJIOXKEHMUE 2
(oGs3aTenpHOR)

a) OneHo4Hble cpeacrea 1Jist IpoOBEACHUA l'lpOMC)KyTO‘lHOﬁ aTreCcTanuu

Kon NHpukarop noctrkeHus

OneHouHbIE CpeICTBA
HHAUKATOpa KOMIICTCHIIUHN

IIK-3: Cnoco0eH NpUHUMATH Y4YacTHe B MPOEKTHPOBAHMU 00BHEKTOB NMPOodecCHOHAILHON NeSATeIbHOCTH B COOTBETCTBMU C TEXHHYECKHUM
3aJjaHMeM M HOPMATHBHO-TEXHHYECKOH [JOKYMeHTalueil, co0/iofasi pa3iuyHble TeXHUYeCKHe, IHepProd(eKTuBHbIE U IKOJOTHYECKHE
TpeOOBaHUSI M MPOBOAUTH 000CHOBAHUE MPOEKTHLIX pellleHNi, a Takxke 0POPMJISITh TEXHUYECKYIO IOKYMEHTALUMI0O HA Pa3JIMYHBIX CTAAUAX
pa3padoTKM NMpoeKTa

IIK-3.1 Pazpabamuvieaem u 3aaaHus K KypcOBOMY IPOEKTY:

oopmnsem KoMnIeKmol I'paduueckas 4acTh MPOEKTa: HAYEPTUTH CXEMBI PEIICHHON 3aIUThI ISl KXKJJ0TO TPHCOCMHCHHSL.
npoexmnoii u  paboueii Ucxonnsie nanusie (Bapuant 1)

0OKyMeHmayuu npocmoix
V37108 cucmembl
91eKmMpOCHabI*CEeHUSA
00beKmMo8 KanumaibHO20
Cmpoumenbcmea




Upysu = 35 kB
Upyuu = 6 kB
Cxema PY BH - 3H

n2 QHarp.max =6,72 MBap
QHarp.min = 4,88 MBap

2¢ Yucno orxonsammx KJI — 8

Brixnrouarens Ha PY BH - BI'T
& Briximrouarens Ha PY HH — BB/TEL

@ Q Xemax = 2,02 Om
Xc.min = 2,53 OM
TA1 TA2
Siuon = 16 MBA
m 72 Sup= 11,2 MBA
A8 PHarp.max = 8,96 MBT
I. " [ ' PHarp.min = 6,5 MBT

L Ir——«—

Juaa KJI—-250 m
TA5 TA6 TA7

TANM AN TAN3

11K-3.3

Buvibupaem
obopyoosanue ons
OmMOeNbHbIX paszoenos

npoeKma Ha pasiuvHbLX
CmMaousix
NPOEKMUPOBaAHUsL
cucmemvl
NEKMPOCHADIHCEHUSL
00bEKMo8 KanumanibHo20
cmpoumenbcmea

Bonpocwt k konmponvhoii pabome Nel

1. Kaxk ocymecrBnsiercs npoBepka TpanchopMaTopoB TOKA JUIS IIeTiel peneifHON 3alUThI T0 BTOPHIHON
Harpyske?
2. Kakue cxembl BKIIOYEHHS HM3MEPUTENBHBIX TpPaHCc(HOPMAaTOPOB TOKAa HCHONB3YIOTCS B peleiiHOi

3amute? Kakoil koadduimenT cxeMpl oHH UMEIOT? UeMy paBHBI TOKH B pejie TIPH Pa3IAYHBIX BUAAX KOPOTKUX
3aMBbIKaHUN?

3. OxapakTepusyiTe CXeMbl BKIIOUEHHS U3MEPUTENBHBIX TPaHC(HOPMAaTOPOB HANIPSKEHUS, UCTIONb3yEMbIe
B pENEHHOM 3aIluTe.

3anaHus K KypcoBOMY IIPOEKTY:

Bomnpocsl, noanexaiue paccMOTPEHHIO B KyPCOBOM IPOEKTE:

1. BriOpaTh 00beM perneiiHOM 3aluThl 1 aBTOMATUKH B COOTBETCTBHH ¢ TpeboBaHmsiMu 11YD.




Ucxonuvie nannsie (Bapuant 1)
X Upysu = 35 kB
Upynn = 6 kB

By Cxema PY BH - 3H

¥

@ omax = 2,02 Om
e Xemin = 2,53 Om
" Stsow = 16 MBA
I 73 ™ I Swarp= 11,2 MBA
I@_:VI 1173 PHarp.max = 8,96 MBt
\l/ @Q? CB’@ @ PHarp.min = 6,5 MBT
T QHarp.max =6,72 MBap
< 26 QHarp.min =4,88 MBap

—<H

[ ] )
)\
@ @ G Ij & Yucno orxomamux KJI — 8
7

Brixmrouatens na PY BH — BI'T
Briximrouarens Ha PY HH — BB/TEL

A6

TAM AR A8
Juaa KJI—-250 m

IlepeyeHb BONIPOCOB /ISl IPOMEKYTOYHOM ATTeCTALNH

Y CTpoicTBO 1 MPUHIIMI AEUCTBUA 3JIEKTPOMArHUTHBIX peJie.

VYerpolicTBO M IPUHLIMI JSHCTBUS MHAYKLIMOHHBIX pelle.

Pene nHanpapiieHHs MOLTHOCTH: IPUHLIUII IEUCTBH, BEKTOPHAs AUarpaMMa, CXeMa BKJIFOUCHHUSL.
Haznauenne TpanchopmMaTopoB TOKa, peKUMBI padoThl. [lorpenHocTs TpaHchOpMaTOPOB TOKA.

Br16op Tpancdopmaropo Toka ais ycTpoiictB P3uA. KpuBbie penenbHOM KpaTHOCTH.

Tunossle cxeMbl COeANHEHNS TPaHCHOPMATOPOB TOKA.

Hasnauenne tpaHchopMmaTopoB HampsbkeHUs. Pexumbl paboThl, TOrPENIHOCTh TpaHC(HOPMAaTOPOB
HaPSKCHUSL.

8. TunoBble cxeMbl COeAMHEHUS TPAHCPOPMATOPOB HAPSKECHUSL.

NoogkrwdE

IIK-5: Cnocoden oneHUBATh HOPMAJIbHbIC, YTSKeJICHHbIC U IMOC/JIeaBAPUIHbIC PeXKUMbI U JUKBHIMPOBATH aBapUiHbIC PeKUMbI PadoOThI
00beKTOB PO ecCHOHAIbHOM NeATeIbHOCTH

ITK-5.3 Cocmasnsiem cxembl Bonpocs! 11s 3ammTeI J1a00paTOPHBIX padoT:
3amewyenus Ha 1. Kak obecnieunBaercs ceneKTuBHOCTH MT3?




obcnyscusaemom
0bopyoosanuu,
paccuumuléaem
napamempvl  pexicuma
KOpOMKO20 — 3aMbIKAHUSL
Ha obopyoosanuu PY u
JIDII, paccuumuvieaem u
gvlbupaem ycmasku U
Xapakmepucmuxu
ycempotucme P34

Uro Ttakoe koddpdunment cxembl? Kak oH yanTheiBaeTcs mpu BeIOOpE TOKa cpabareiBanus MT3?
Kakas cxema MT3 npumeHnsiercs B ceTH ¢ U301MpoBaHHOM HelTpanbio? [louemy?

[Mouemy nByx¢aznas nByxpeneitnas cxema MT3 He HCHONB3yeTCss B CETH C IIyX03a3eMJICHHON
Tpayibio?

Kax onenuBaercs uyBcTBUTENTRHOCTE MT3?

B kakux ciydasx peKOMEH1yeTcs UCII0Ib30BaHUE TOKOBOM OTCEUKH AJisl 3auuThl JIDII?

Kak onpenensiercst 30Ha 1eiiCTBUS TOKOBOM OTCEUKH?

Kak Bb1OMpaeTcst TOk cpabaThIBaHUs TOKOBOW OTCEYKH HA JIMHUH C JIBYXCTOPOHHUM MTUTAHHEM ?
Kak onpenensiercst Tok cpabaTeiBaHUsI TOKOBOM OTCEUKU?

o
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10. Kak onpenensiercsi TOK cpadaThIBaHUS TOKOBOM OTCEUKH C BBIJICPKKOW BpeMEHU?

11. TlpuHuun nefcTBUS HECENIEKTUBHON CUTHAIU3AMH O 3aMbIKaHUSAX Ha 3eMIII0?

12. ®uabTp TOKOB HYJIEBOU MOCIEIOBATEILHOCTH: CXeMa, IIPUHIIMIT ACHCTBUS, 001aCTh IPUMEHEHUS ?
13. TpancdopMaTop TOKa HYJIEBOH MOCICIOBATSIIBHOCTH: IIPUHITUII ICHCTBUS, 00JIACTH IPUMEHEHUS ?
14. Kakum oOpa3oM MOXHO H3MEpPUTh HANpsHKEHUE HYJIEBOM  MOCIEeNOBaTeIbHOCTH  Ha

pacnpenenuTenbHOM yCTpoicTBe?

15. Tloyemy B ceTu ¢ M30JMPOBAHHOM HEUTpaJbIO 3alllUTa OT 3aMBbIKAHUI Ha 3€MJIIO BBIMOJHSIETCS C
IeHiCTBHEM Ha CHTHAJI, a He Ha OTKJIIoUeHHne?

16. Kakue moOBpexAeHUS U HEHOPMAJbHBbIE pPEXUMBI pabOThl XapaKTepHbl JUISI CHJIOBBIX
TpanchopmMaTopoB?

17. Ot xakux MoBpexaAeHUH 3anumaeT nuddepeHnuanpHas 3amura Tpaachopmaropa?

18. U3 kakux COCTaBISIOLIUX CKJIaJbIBaeTCs TOK HebanaHca B auddepeHIanbHON 3aluTe CHI0BOrO
TpancopmaTopa?

19. Hazosure criocoObl CHIKEHUS TOKa HeOanaHca?

20. Kak Bnuser ucnonp3oBanue pene ¢ bBHT Ha onpenenenne Toka cpadarpiBanus nuddepeHIiuanbHON
3allUThI CUJIIOBOTO TpaHchopmaropa?

21. Hasznauenue AIIB.

22. Knaccudukanus AIIB.

23. Tlosicuute paboTy cxeMbl MyCKOBBIX opranoB ABP.

24. Kak obecrieunBaeTCsi pe3epBUPOBAHUE B dIHEprocucreme?

25. B cersx xakoro kiacca HanpsbkeHHs ucnonb3yercst OAIIB? TTouemy?

3agaHusi K KypcoBOMY MPOEKTY:

Bomnpocsl, nojanexaniue pacCMOTPEHHIO B KYpCOBOM MPOEKTE:

2. Paccumtath TOokM K3 Ha BCcexX mpHCOEAMHEHUSX.




3. PaccuuraTh ycTaBKH 3allIUT CUJIOBOTO TpaHChopMaTopa Ha 0a3e AIEKTPOMEXaHUIECKHX perie.
4. PaccumTarh yCTaBKH 3alIUT CEKIIMOHHOTO BBIKITIOYATENS Ha 0a3€ AIEKTPOMEXaHUIECKUX pelie.
5. PaccuuraTh yCTaBKH 3alIUT IPUCOSAUHEHUS IO 33IaHUI0 HA 6a3¢ MHKPOTIPOIIECCOPHOTO pelie.
6. Paccuurtath ycraBkm aBtoMatuku (APHT, AIIB, ABP, AYP, ycTpoiicTBO aBTOMAaTHYECKOTO

BroueHus: KY).

Hcxonuble nanHble (BapI/IaHT 1)
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AyIMTOpPHBIC KOHTPOJIbHBIE Pa00ThI:
Bonpocwi k ayoumopnou konmponvroti pabome Nel
1. Kaxue Buabl KOPOTKHX 3aMBbIKaHUM XapaKTEepHBI Ul CETEH C 3a3eMJICHHON HelTpanbro? [aiite

UX XapaKTEPUCTHUKY.

L r——«—

TA7

TAN3

Upy,BH =35«B
Upyn = 6 kB
Cxema PY BH - 3H

Xemax = 2,02 OMm
KXemin = 2,53 Om

Sinow = 16 MBA
Surp= 11,2 MBA
Puarp.max = 8,96 MBT
PHarp.min = 6,5 MBT
QHarp.maX = 6,72 MBap
QHarp.min = 4,88 MBap

Yucio orxomsaumx KJI — 8

Brixmrouarens na PY BH — BI'T
Brixmouarens va PY HH - BB/TEL

Juaa KJI—-250 m




2. Kakue Buapl KOPOTKHMX 3aMBbIKaHUI XapaKTEpHBI JJIsl CETEM C M30JIMPOBAaHHOW HEHUTpasbio?
JlaiiTe ux XapakTEepUCTHUKY.

3. Uro Takoe HEHOpMaJbHBIE PEXUMBI PabOTHI AIeKTpooObopynoBanus? Kakue HeHOpMmallbHBIE
PEXXUMBI MOTYT BO3HUKATh B AIEKTPOYCTAaHOBKAX?

4. Kak TpancdopmupyroTcst TOKH 3a TpaHC(HOPMATOp CO CXeMOH coeauHeHusi ooMoTok Y/A-11
npu AByX(ha3HOM KOPOTKOM 3aMbIKaHHH?

o. Kak tpanchopmupyrorcsi Toku 3a TpaHchopMaTrop co CXeMod coeaumHeHHus oOMOTOK Y/A-11
pH 0JHO(a3HOM KOPOTKOM 3aMbIKaHUH?

6. Kakue TpeboBanus npenbaBiasioTcs K peneiiHoi 3amure? JlaiiTe UX XapaKTepUCTHKY.

Bonpocwel k ayoumopnoii konmponwvHot pabome No2

1. [IpuHumn neficTBUs U BEKTOpHAs AUarpaMmMa pelie HanpaBlieHUs! MOLTHOCTH.

2. HampaBnennas wmakcumanbHas TOKOBas 3allluTa: MNPUHIMUN JAEWCTBUS, JIOCTOMHCTBA U
HEJO0CTaTKH.

3. [IpononbHas nuddepeHnnanpHas 3auiuTa JUHUN: IPUHIUI ASWCTBUSI, TOK HebaIaHca, CXeMBbl,
JIOCTOMHCTBA U HEAOCTaTKH.

4. [lonepeunas muddepeHnnanbHas 3alldTa JUHUM: TPUHLMUI JAEWCTBUS, JOCTOMHCTBA H
HEIOCTATKH.

S. Pene conpoTuBieHus: NpUHIMIT ASHCTBUS, XapaKTEPUCTUKH.

6. JlMcTaHIIMOHHAs! 3alUTa JIUHUHN 3JIeKTponepeaun: MPUHLIUI eHCTBUA, cXema, oOecrieueHue
CEJICKTUBHOCTH.

7. Hamnpasnennas 3amnmra ¢ BU-010kupoBKO#: mpuHIKN aelcTBUs, cxeMa BU-kaHana.

8. Huddepenumanbuo-dasznas 3amura JISI: npuHIUn neicTBus.

Bonpocul k ayoumopnou konmponvroi pabome No3

1. Kakue noBpexaeHus XapaKTepHbI JIs1 CUIOBBIX TpaHchopMaTopoB?

2. CocraBrsmonire Toka Hebananca auddepeHITnaTbHOM 3alUThl CUIIOBOTO TpaHchopmaTopa.

3. Cxembl quddepeHnnaibHOM 3aluThl CUIOBOTO TpaHChopMaTopa.

4. I'a3oBas 3amuMTa CUIOBOTO TpaHchopMaTopa: Ha3HAUCHUE, PUHITUN ICHCTBHUS T'a30BOTO pele.

5. luddepennmanbuas 3amura cuiioBoro Tpanchopmaropa ¢ pene A3T-11.

6. Kakue noBpexaeHust 1 HEHOpMaJbHbBIE PEKUMBI XapaKTEPHBI AJIS AIEKTPOABUraTeNneh?

7. Kakue BU/IbI 3aIIUT UCTIONIB3YIOTCS HA IBUTATENSIX MOLTHOCTHIO 0 5 MBT oT Mexky(ha3HbIX KOPOTKHUX
3aMBIKaHUN, UX CXEMbI ¥ PUHITUI ICHCTBUSI.

8. Kakue BHIBI 3alllUT MCTOJB3YIOTCS Ha JBUTATEISX MOIIHOCTBIO CBBINIE 5 MBT oT MexmydasHbIx
KOPOTKUX 3aMBIKaHUI, UX CXeMbl U TPUHIIUII ACHCTBHUS.




9. KakoBbl IPUYHHBI IEPETPY3KHU AIEKTPOABUraTeNneii? B kakoM ciydae 3almTa oT Neperpy3KH JT0JDKHA
ﬂeﬁCTBOBaTB Ha CHUI'HaJl, a B KAKOM Ha OTKJIOYCHUC ABUTATCIIA OT ceTu?

10. [IpyHIMN NEHUCTBUA 3alIUTHI JIBUraTess OT MEPErpy3Kd C MCIOJIb30BAHMEM TEILIOBBIX pEIle,
00acTh NPUMEHEHMSI TAKOM 3aIUTHI, €€ JOCTOMHCTBA U HEIOCTATKH.

11. [IpuHuun neicTBrUs TOKOBOM 3allIUThI IBUraTeNsl OT NEPErpy3KH, 001acTh MPUMEHEHHUS TaKoi
3aILMTHI, €€ JOCTOMHCTBA U HEAOCTATKU, CXEMBI.

12. Cxema ¥ NpUHIUN JIEHCTBUS 3aUThI JIEKTPOBUTATENS OT MOHMKEHUS HAIPSYKEHUSI.

13. [IpuHIMnD neiicTBUS 3aIIUTHI ANEKTPOABUTATENS OT OJHO(A3HBIX 3aMbIKAaHUH OOMOTKH cTaTopa
Ha 3eMJIIO.

Bonpocwbl k ayoumopnoii konmponvrot pabome Nod

1. Kakuie moBpexXIeHUsI U HEHOPMaJIbHBIEC PEXKUMBI XapaKTePHBI UIsI CHHXPOHHBIX T€HEPATOPOB?

2. Kakue TpeOoBaHUS MPEABSBIISIOTCS K 3AIIUTE CHHXPOHHBIX TEHEPATOPOB?

3. Kak Bimmster npumenenue pene ¢ BHT Ha Tok Hebananca B quddepennmanpaoi 3amure? [Touemy?

4. 3amuTa CMHXPOHHOTO TE€HepaTopa OT MEXIy(ha3HbIX KOPOTKHX 3aMBbIKaHWN B OOMOTKE cTaTopa:
TIPUHITATI JEHCTBUS, CITIOCOOBI CHUKEHUS TOKa HebaaHca.

5. Cxemsbl auddepeHmanbHO M 3aUThl CHHXPOHHOTO Te€HEPaTOpa, X MPUHIINI JIEHCTBHS, TOCTOUMHCTBA
Y HEJOCTaTKU.

6. 3amuTa CHHXpOHHOTO TeHEPAaTOpa OT 3aMbIKaHUKM MEXTY BUTKaMU OJTHOM (Da3bl: MPUHITUN ACHCTBUSA,
cxeMma, ornpeziefieHue ToKa cpadaThIBaHMUsL.

7. 3ammTa CHHXpOHHBIX T€HEPATOPOB OT 3aMbIKAHUI B OOMOTKH CTaTopa Ha KOPITYC C UCIOJIb30BaHUEM
THII: cxema, npuHUMI AEUCTBUS, JOCTOMHCTBA U HEJIOCTATKHU.

8. 3amuTa CHHXPOHHBIX F€HEPATOPOB OT 3aMbIKaHUI B OOMOTKHU CTaTOpa Ha KOPILYC C UCIOJIB30BaHUEM
THII ¢ nogmarHuYMBaHueM: cxema, MPUHIMI IeHCTBUS, TOCTOMHCTBA U HEJJOCTATKU.

9. 3amuTa CHHXPOHHBIX F€HEPATOPOB OT 3aMbIKAHUI B 0OMOTKHU CTaTOpa Ha KOPILYC C UCHOJIB30BaHUEM
TpexTpanchopmaropHoro ¢unstpa u THII: cxema, nmpuHUMN AeWCTBUS, AOCTOMHCTBA U HEIOCTATKH,
MepTBasi 30Ha.

10. 3amuTa CHUHXPOHHBIX T'€HEPAaTOpPOB OT NEPErpy3KH C IIYCKOM [0 HANPsDKEHUIO: CXEMBI,
IPUHLIMI JEUCTBUS, JOCTOMHCTBA U HEAOCTATKU.

11. @ubTpoBast 3alIUTa CUHXPOHHBIX F€HEPATOPOB OT NEPErPY3KH: CXEMBI, IPUHIUI JEHCTBUS,
JOCTOMHCTBA U HEIOCTATKH.

12. 3amuTa poTopa CHHXpOHHOIO F€HEpaTopa OT 3aMbIKaHUS Ha 3€MIIIO.

13. Haznauenue yctporicts AUP u HAIIB, ouepe1HOCTb OTKIIFOUEHUS.

14. [Tpunnun peiictBus nudepeHanbHON 3auThl UH, ee padora npu K3 Ha mmHax u npu




pHemHnx K3.

15. Kakue Buabl cXeM HCHOJB3YIOTCS JUISL 3alUTHl COOPHBIX HIMH W Kakue TpeOOBaHHS K HUM
MPEAbSBISIOTCA?

16. Cxema monHOM audhepeHIanTbHON 3aUThl IIMH MOICTAHINN ¢ IBYMSI CHCTEMaMHu COOPHBIX
IIMH ¢ ((UKCHPOBAHHBIM PAaCHpPEACICHUEM PUCOETNHEHHA.

17. Henonnas quddepeninmanpaas 3ammTa COOPHBIX ITUH: MPUHITUT ICHCTBUS, CXeMa.

18. 3aimuTa ceTel IIaBKUMU IPEJOXPaHUTENSIMU, BEIOOP TOKa cpabaThIBaHUS.

19. 3amuTa cetel BO3AYIIHBIMU aBTOMAaTaMH, BEIOOp apaMeTpoB cpabaThIBaHUSL.

Bonpocs! 1151 npoBegeHus
1. Ponb u HazHaueHue yctpoiicTB P3uA B cuctemax 31eKTpoCHaOKEHNUS.

2. TpebGoBanwusi, IpeabsBIsEMbIE K PEICHHON 3aIInTe.

3. PesepsupoBanue 3ammT. biimkHee u qanpHee pe3epBUpOBaHHUE.

4. Buppl MOBpEeXICHUN B CETSIX C 3a3€MJICHHOM HEWTpaliblo. BekTopHbIE TuarpaMMbl TOKOB U
HaIpsHKEHUH.

5. Bunbl noBpexeHuit B CeTsIX ¢ U30JUPOBAHHON HENTpasbio. BekTopHbIe 1narpaMMbl TOKOB U
HaNpsHKEHUH.

6. MakcumanbHas TOKOBas 3aluTa, BLIOOp MapaMeTpoB cpadaThIBaHUS.

7. YCTpOHCTBO M MPUHIIMIT ICHCTBHSI DJIEKTPOMArHUTHBIX perie.

8. YcTpo#cTBO M MPHUHIMI ASUCTBHUS MHAYKIIMOHHBIX peJie.

9. Pene wHampaBieHHs MOLIHOCTH: NPHUHLMI JCWCTBUSA, BEKTOpPHas Juarpamma, cxema
BKJIFOUCHMS.

10. Haznauenune tpanchopmMaTOopoB TOKa, PeKHMBI paboThl. IlorpemrHocTs TpaHcopMaTopoB
TOKA.

11. Bei6op tpanchopmaTopoB Toka i ycTporictB P3uA. KpuBsie npeaenbHOM KpaTHOCTH.

12. TunoBble cXeMbl COeTMHEHUS TPaHC(HOPMATOPOB TOKA.

13.Ha3nayenne  TtpaHchopMaTOpoB  HampsokeHUs.  Pexumbl  pa®oThl,  MOTPEUIHOCTH
TpaHcHOPMATOPOB HATIPSHKEHHUS.

14. TunoBble cXeMBbl COEIMHEHUS TPaHCHOPMATOPOB HAMIPSIKEHUSI.

15.MT3: HazHaueHue, BEIOOP MapaMeTpoB CpadaThIBaHUsl, YyBCTBUTEIBHOCTb.

16. MT3 ¢ 610KMPOBKOI MO HANPSKEHUIO.

17. O6ecnieuenue cenekTuBHOCTH MT3.

18. Cxembl MT3 Ha NOCTOSIHHOM ONIEPATUBHOM TOKE.




19. TokoBast oTceuka, BEIOOP apaMeTpPOB CpadaThIBaHHUS.

20. TpexcTyneHuaTast TOKOBast 3alIUTa, BBIOOP MapaMeTpoB €€ cpabaThIBaHUS.

21. Hanpasniennass MT3: HazHaueHue, BEIOODP MapaMeTpoB cpadaThIBAHUSI.

22.3amuTa OT 3aMBIKaHUH Ha 36MJTIO B CETSAX C M30JMPOBAHHON HEUTpAIIBIO.

23. Buibl MOBPEKACHUN 1 HEHOPMAJIBHBIX PEKUMOB PaOOTHI CHIIOBBIX TPaHC(HOPMATOPOB.

24. TokoBBIE 3aITUTHI CHIIOBBIX TPAHC(HOPMATOPOB.

25.Ta30Bas 3amuTa TpaHC(HOPMATOPOB.

26. IIpuHIMI NeiicTBUS Ta30BOTO perie.

27.3amuTa 1eX0BBIX TPAaHC(HOPMATOPOB.

28.BeipaBHMBaHUE TOKOB IO BeluumHe W 10 (asze B auddepeHnanbHON 3ammTe
TpaHchopMaTopOB.

29. Cocrapstoniie Toka Hebananca B qudhepeHIHaTbHON 3alTuTe.

30. [IpomonbHas quddepeHnnaIbHas 3alIuTa JHHAM.

31. ToxoBas nonepevnas auddepeHnmanpHas 3amuTa JHHAN.

32. HanpaBnenHas nmonepevHas auddepeHuansHas 3auiTa JHHAH.

33. JlucTaHMOHHAS 3allIMTa: TIPUHIIHIT ICHCTBHS, OCHOBHBIC OPTaHbl.

34. XapaKTepUCTUKU pelie COMPOTUBIICHHUS B JUCTAHIMOHHOM 3alIIUTe.

35. O0ecrieyeHe CeIEKTUBHOCTH IUCTAHIIMOHHBIX 3aIlUT.

36. IuddepennmanpHo-hazHass BBICOKOYACTOTHAS 3aIIUTa JIMHUHA IEKTPOTICPEIauH.

37.HampaBiieHHass BLICOKOYACTOTHAS 3aIUTa JUHUN AJIEKTpOoTepeaayu.

38. dunpTpoBas HanpasieHHas 3amuTta JIDI1 ¢ BU-010kupoBKOiA.

39. [ToBpexieHUs: 1 HEHOPMaJIbHbIE PEKUMBI paOOThI TEHEPATOPOB.

40.3amuTa reHepaTopa OT KOPOTKUX 3aMbIKaHHI B 0OMOTKE CTaTopa.

41.3amuTta reHepaTopoB OT 0OAHO(A3HBIX 3aMbIKAHWH B 0OMOTKE CTaTopa.

42.3amura reaepaTopa OT BUTKOBBIX 3aMbIKaHUI B 0OMOTKE cTaTopa.

43.3amuTa reHepaTopoB OT Meperpy3ku TOKaMu 00paTHOM MOCIeI0BATENbHOCTH.

44.3amuTa reHepaTopoB OT 3aMBbIKaHHI Ha 3eMJII0 B 0OMOTKaX poTopa.

45.3amuTa reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbBIKAaHUH.

46.3ammTa MeKTpOoABUraTeNIei OT KOPOTKUX 3aMbIKaHUI U Meperpy3Ku.

47.3ammTa CHHXPOHHBIX JEKTPOABUTATEICH.

48. Henonnas nmuddepeHnranpHas 3amnura miH.

49. luddepenunanbHas 3aluTa [MUH MOACTAHIMHA € (DUKCUPOBAHHBIM pacrpeaeieHueM
IIPUCOCIUHEHUHN.




50. IuddepennnanpHas 3aiuTa MIvH.

51. ABTOMaTH4eCKO€ MOBTOPHOE BKIIIOYECHUE, Ha3HAYEHUE, TPEOOBaHNSI.

52. ABTOMaTH4eCKO€ BKIIIOYCHUE pe3epBa, TPeOOBAaHUS K ITyCKOBBIM OpraHaM.

53. AUP: na3znauenwue, TpeboBanus1, npeabsapisiempie K AYP.

54.Ha nuHMM C ABYXCTOPOHHUM IHUTAaHHEM YCTAHOBJICHBI TOKOBBIE OTCEUKH O€3 BBIICPKKHU
BpeMeHu Ha 00oux koHax JIDII. Onpenenuts TOK cpabaThIBAaHUS 3aIUT.

C: 110xB C,
21 xm 2
X0=0,41 Om/xm
-TOl TO,
Xc1max=9,2 OM Xc2max=11,0 Om
Xc1 r.nin:10,7 OMm Xc2.min:13,4 Om
55. Onpenenuts TOK cpadaTeiBanus MT3.
6 xB
X6 OM %0=0,3 Om/icm %,=0,28 Om/xcm Suup=5+1,3 MBA
Xemin=1,3 OM

56.3amaua

Yemy OymyT paBHBI TOKH B pelie MpU ABYX(Ha3HOM KOPOTKOM
sambikannd a3 AC 3a TpamcdopmaTopom co cxemoit Y/A-11 co
CTOPOHBI OOMOTKH, COSTHHEHHOM B cxeMy Y?

IlepBUYHBIN TOK KOPOTKOTO 3aMbIKaHUs paBeH 12 KA. Ilorepsmu
B CHJIOBOM TpaHchopMarope IpeHeOpedb, a ero kKodhduimeHt
TpaHCc(OpPMAaINU CUNTATH PABHBIM 1.

Koaddumment TpaHchopMauu W3MEPUTEIBHBIX
tpancdopmatopoB Toka kra=600/5.
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0) [lopsinok npoBeeHNsI MPOMEKYTOUHON aTTeCTAllUM, OKA3ATEeJIU U KPUTEPUH
OLlCHUBAHMS:

Kputepun oneHkun (B COOTBETCTBUHM C  (QOPMHPYEMBIMH KOMIICTCHIIUSMHU U
IUIAaHUPYEMBIMU Pe3ylbTaTaMu 00yueHus):

— Ha OLEHKY «OTJMYHO» — OOydarloluiicsi TIO0Ka3blBa€T BBICOKUH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIUH, T.€., CTYJCHT JOJDKEH TOKa3aTh BBHICOKUH YpPOBEHb 3HAHMI,
YMEHUW M HAaBBIKOB B 00JIACTU TEOPUHU PENICHHON 3alllUThI, pacueTa M OLICHKH YCTaBOK 3allluT,
OTpe/IeNIEHUs] TOKOB KOPOTKOI'O 3aMbIKaHUs Ul pacyeTa mapaMeTpoB cpadaThIBaHUS pelerHON
3alIUTHI;

— Ha OIECHKY «XOpomo» — o0yyaromuiicsi TOKa3plBa€T CpPEAHUM YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIUH, T.€. CTYJCHT JOJDKEH MOKa3aTh 3HAHHS BHJOB DPEJICHHOM
3aIIUTHl U IPUHIIUIIOB X JEHCTBUS, SJIEMEHTHOM 0a3bl PEICMHON 3aIlIUTHI;

— Ha OIICHKY «yI0BJETBOPHUTEIbHO» — 00yJaroMiics MOKa3bIBa€T MIOPOTOBbII YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIETEHIIUH, T.€. CTyJEHT JOJDKEH 3HaTh MPHUHILMI JIEHCTBUS U YCIOBUS
BBIOOpA yCTaBOK HanOoJiee MPOCTHIX 3aIIUT,

— Ha OLIEHKY «HeYy/I0BJIeTBOPUTEJIbHO» — PE3yabTaT 00ydeHHsI HE JOCTUTHYT, OOyJaroniuiics He

MOJKET NOKa3aTh 3HaHUM, YMEHHUI U HaBbIKOB B 00JIACTU TEOPUU PEICHHOMN 3alUThl 1 HABBIKOB
OIpeieNIeHus MapaMeTpOB UX cpadaThIBa



